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STATE OF CALIFORMIA FETE WILSOM, Governor

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRAMCISCO BAY REGION
2101 WEBSTER STREET, SUMTE 500

- OAKLAMD, CA 94612

{510y 2841255
SEP 2 7 1994
Date:
File No. 2189,8063A(jmh)
Robin Ross
Hewlett-Packard

1501 Page Miil Road (MS 5UE)
Palo Alto, CA 94303

Paula Kakimoto

Stanford Management Company -
2770 Sand Hill Road

Menlo Park, CA 94025

Bojan Gustincic

Varian Associates

3120 Hansen Way M/S D-095
Palo Alto, CA 94304-1030

Subject: Adopted Final Site Cleanup Requirements for Hewlett-Packard 640,
395 Page Mill Road and Varian 601 Californla Avenue, Santa Clara
County . '. -

Dear Ms. Ross, Kakimoto and Mr Gustincic:

The Regional Water Quality Contro! Board, Saﬁ Francisco Bay Region, adopted Final

Site Cleanup Requlrements Order No. 94-130 for the subject sites, at its September

21 meeting. Enclosed is a copy of the adopted Order.

Please call John Hillenbrand of my staff at {510) 286-0671 if you have any
questions. ' ' |

Sincerely,

ﬁm P te—

Steven R. Ritchie -

= | . .Executive Officer

Attadhments: Adopted Site Cleanup Order No, 94-130
Mailing List



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER 94-130

REVISED SITE CLEANUP REQUIREMENTS FOR:

Hewlett-Packard Company

640 Page Mill Road and 395 Page Mill Road
Palo Alto

Santa Clara County

Varian Associates

601 California Avenue
Palo Alto

Santa Clara County

Stanford University
Falo Alto
Santa Clara County

The California Regional Water Quality Control Board, San Francisco Bay Region
(hereinafter called the Board) finds that:

1.

M_h_nmw The sites addressed by this Order include on and off-
site contamination. from Hewlett-Packard 640 Page Mill Road (640 site), Varian

Associates 601 California Avenue (601 site) and Hewlett-Packard 395 Page Mill Road -

(395 site) in Palo Alto, The 601 and 640 sites are located within Stanford Research

.Park. These areas are described below.,

. Stanford University has owned the Stanford Research Park property since 1885. The
- research park consists of 655 acres with approximately 60 tenants. Most of the

tenants have 51- or 99.year ground leases and operate the facilities on their sites.

Hewleti-Packard Company (HF) operated the Optoelectronics Division at 620 and 640
Page Mill Road between 1964 and 1986. The 640 site was primarily used for the
manufacture of gallium arsenide and silicon based semiconductors. HP, which leases
the property from Stanford University, had manufacturing buildings 10 and 11 and a
storage building on site, HP has redeveloped the property and constructed an office
building,



Site Cleanup Requirements Order No, 94-130 September 21, 1994
Hewleti-Packard 640, 395 Page Mill Road and Varian G601 California Avenue

Varian Associates Inc. (Varian) operated a business at 601 Califomia Avenue between
1965 and 1991. The site was originally leased from Stanford and operated by
General Electric between 1954 and 1965, and by Varian from 1966 to 1991, The
buildings were sold by Varian in 1991 to Intevac. The on-site area consists of
manufacturing Buildings 8 and 8A.

Hewlett-Packard Company owns and operates property and a fabrication facility at
395 Page Mill Road, The 395 site has been operated by HP since 1942 and houses
various industrial operations related to the manufacture of electronic equipment. The
on-site area consists of buildings 7A, 7B, 7C, 7D, 8 and 12 and former buildings 7E,
7F and 7G.

The Off-Site Area, which is composed of the California-Olive-Emerson (COE) Area
and the Perimeter Area, is bounded by California Avenue, Emerson Street, Margarita
Avenue and, generally, the boundary with the Varian Associates facility at 611
Hansen Way, The Off-Site Area excludes the 640, 601 and 395 on-Site arcas as
described above (Figure 2).

Site Hist

Hewlett-Packard 640 Volatile organic compounds (VOCs), semivolatile organics, and
metals were detected at this site. The source of VOCs and semivolatiles was
primarily from a 1,000 gallon steel underground waste solvent storage tank located .
between building 11 and the slorage building, Sources of metals at the site were.
found in building 10, and were associated with acid neutralization sumps, piping, and
operations areas. All of these metal sources have been removed. The chemicals
detected most frequently at the site included gallium, arsenic, trichloroethene (TCE),
1,1,I-trichloroethane (1,1,1-TCA), and tetrachloroethene (PCE).

Varian 601 The most frequently detected chemicals at this site include TCE, 1,1,1-
TCA, and 1,l-dichloroethene (1,1-DCE). The sources of these chemicals come from
two main arcas. The first is a chemical handling area at the southern comer of
Building 8. An above ground TCE tank was removed from this area in 1981, The
second source was a 2-foot diameter dry well in the courtyard area of Building 8.

The dry well was removed in 1990, at which time material at the bottom was found to
contain 3.6 percent TCE. The Board has not determined whether the dry well was
installed and used during Varian's or General Electric’s occupancy of the site, nor has
the Board determined the extent to which the chemicals detected in soil or
groundwater at that site were released during Varian’s or General Electric's

OCCUpancy.,
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Hewlett-Packard 395 The most frequently detected chemicals at this site include
TCE, 1,1,1-TCA, 1,1-DCE, and PCE. There were several potential source areas, the
most significant of which is located near the northeastern comer of the site, An
extensive excavation program in 1992 and 1993 removed or addressed all soil source
arcas by excavation except the arca near the northeast comer of the site. This area
will be addressed as part of the final remediation as addressed in this Order,

Off-Site Area The most frequently detected VOCs in shallow groundwater in the Off-
Site Area include TCE, 1,1,1-TCA, 1,1-DCE, and PCE. Investigations were
completed in 1993 which defined the boundaries of this area, Other than the on-site
areas, the largest contributor of chlorinated solvents to this Qff-Site Area is the
Varian 611 Hansen Way facility, which is not a part of this Order. This contributor
has up to three areas of major shallow groundwater contamination that are either very
close to or in the area designated as the Off-Site Area as defined in this Order. The
Varian 611 Hansen Way facility is currently regulated by the California Department
-of Toxic Substances Control. Other sites within the Off-Site Area contribute less
extensive contamination (fuel and VOCs) to the groundwater. - Some potential sources
in the Off-Site Area are identified in the Remedial Investigation (RI) Report.

In order for the remedial program required by this Order to be effective, all sources
of contamination to groundwater that affect groundwater within the COE and
Perimeter Areas must be identified and controlled, The Regional Board will utilize its

“authority under applicable law to require potential sources within the area, other than
the Hewlett-Packard and Varian sites addressed in this Order, to be investigated and
controlled by parties other than HP and Varian and 10 require. those parties to

- eoordinate their remedial activities with the activities to be carried out pursuant to this

Order. In order to facilitate the effective operation of the remedial systems required
by this Order, the Regional Board will provide Hewlen-Packard and Varian with
information conceming sources and remedial activities that may impact such systems.

3. Adjacent Sites The COE and Perimeter Areas are bordered on the south/southwest
side by research or manufacturing facilitles that have or potentially have impacted |
groundwater. The other three sides are residential areas that are not known to be
contributing to groundwater contamination. Investigations at the Varian 611 Hansen
Way site and the Aydin State Superfund site under the oversight of the Californiz
Department -of Toxic Substances Control have indicated that a significant contribution |
of groundwater contaminants is entering the COE and Perimeter Arcas from these
sites. . Varian is currently developing plans for groundwater extraction at the 611

. Hansen Way site, but has yet not completed a formal Remedial Action Plan. Other
sites from outside the COE and Perimeter Areas (including those named in the R
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may be contributing to contamination, but these sites are viewed as not significant for
the purposes of commencing a groundwater cleanup as required in this Order.

National Priority List - "Superfund" On June 24, 1988, the U.S. Environmental
Protection Agency (EPA) proposed adding the HP 640 PMR facility to the National

Priority List (NPL), subject to the reguirements of the Comprehensive Environmental
Response, Compensation and Liability Aet (CERCLA). Final listing was made on
February 1, 1990. The NPL site is defined as the vadose zone and contaminated
groundwatet on the 640 site and commingled groundwater in the Off-Site Area,

The groundwater and vadose zone on the Varian 601 site is not part of the NPL site
but is addressed in this order., The vadose zone at the Hewlett-Packard 395 site is not
part of the NPL site but is addressed in this Order. The NPL provisions do not apply
to the areas covered in this Order that are not part of the NPL site.

Pursuant to the South Bay Multi-Site Cooperative Agreement and the South Bay
Groundwater Contamination Enforcement Agreement entered into by the Board, EPA
and the California Department of Toxie Substances Control (then DHS), the Board
has been acting as lead regulatory agency on this site. The Regional Board will
continue to regulate the dischargers’ remediation consistent with CERCLA as
amended. - ‘ :

Regional Board Orders The Board has adopted the following orders for this site:

Company/Area Order No. (Type)  Date Adopted
Hewlett-Packard/395 Page Mill 89030 (SCR) 4-19-89
Hewlett-Packard/640 Page Mill 90-067-(SCR) . 5-16-90
| *89.037 (SCR) " 3-15-89
«87-164 (SCR) joint 12-16-87
«87-142 (SCR) joint 10-21-87
*86-027 (WDR) 4-16-86
Varian Associates/601 California 90-066 (SCR) 5-1690
| 89059 (SCR) 4-19-89
*§7-164 (SCR) joint 12-16-87
+87-142 (SCR) joint 10-21-87
+7-039 (SCR) 4-15-87

* These Orders have been previously rescinded.
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6.

Geology The entire COE and Perimeter Areas are underlain by interbedded alluvial
fan deposits and fine-grained floodplain deposits. . The alluvial fan deposits consist of
a mixture of sand, gravel, silt, and clay soils. The alluvium is derived from San
Francisquito and Matadero Creeks. The alluvial fans of these two creeks overlap
beneath the site and contain coarse-grained channel deposits with different directional
and spatial orientations. The ¢oarse-grained units can be up to 20 feet thick. Both
the coarse-grained and fine-grained alluvial units may extend over distances of
thousands of feet.

The deeper floodplain deposits can be up to 23 feet thick and appear to be continuous
across the Area. The floodplain deposits are predominantly fine-grained and are
usually gray in color.

i d Inv i

Bewleft-Packard 640 Soil investigations began at the 640 site in 1981 after a 1,000
gallon underground solvent storage tank was discovered to be leaking between
building 11 and the storage building. Since then over 120 borings have been drilled
on-site, The ¢ontaminated soil was found surrounding and beneath ‘manufacturing
areas, underground tanks, acid neutralization sumps, and storage areas, and resulted
from releases on-site. The chemicals detected most frequently in soil at the site were

_ arsenic, gallium, trichloroethene, 1,1, 1-trichloroethane, 1,1-dichloroethene, .

tetrachloroethene, 1,2,4-trichlorobenzene, and phenol,

Yarian 601 Investigations were initiated at the €01 site in 1986 after a request from
the Regional Board. This investigation and a later soil pas investigation in 1987
established the courtyard as the major source of VOC contamination of soils. During
this site investigation, 59 borings have been drilled on-site. A dry well in the
courtyard was determined to be the main source of chemicals, and the chemical
handling area in the southern comer of building 8 was determined to be a minor

. source, Installation and use of the dry well may have occurred during General =

Electric's occupancy of this site. The chemical handling area was in an area of fine-
grained sediments that absorbed VOCs, while the courtyard area was generatly more
permeable. The chemicals detected most frequently in soil at the site are
trichloroethene, toluene, ethylbenzene and Xylenes.

Hewlett-Packard 395 Soil investigations under the direction of the Board began at the
395 site in 1983 to investigate an underground waste solvent tank, Over 140 borings
have been drilled on-site and analyzed for metals, VOCs, and total petroleum
hydrocarbons.. Seven major source areas were identified, including a drum storage
area, manufacturing areas, sumps and a storm drain. The storm drain source aréa in -
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the northeastern comer of the site released VOCs as a dense non-aqueous phase liquid
(DNAFL) to the =o0il and groundwater. The chemicals detected most frequently in the
soils at the site include trichloroethene, tetrachloroethene, 1,1-dichloroethene, and
1,1, l-trichloroethane.

Hydrogeology The COE and Perimeter Areas are underlain by two primary aquifers,
the upper A Aquifer and the lower B Aquifer, Each of these two aquifers contains
distinct sand zones. The A Aquifer extends up to 55 feet below ground surface, and
groundwater is first encountered at depths between 15 and 30 feet. Within the A
Aquifer, the A1 Upper (A1U) Zone is generally found between depths of 15 and 30
feet, the Al Zone between 30 and 40 feet, and the A2 Zone between 40 and 55 feet.
The fine-grained aquitards separating the three zones range from 1 to 22 feet in
thickness and allow varying degrees of hydraulic communication through them. The
aquitard between the Al and A2 Zones is generally not present west of Page Mill
Road and beneath the 601 site,

The aquitard between the A and B Aquifers is approximately 12 to 23 feet thick and
15 composed of gray silts and clays with fine sand. Within this aquitard are localized
sandy lenses which range between 0.5 and 2 feet in thickness. These lenses are
referred to as the A2 Deep (A2D) Zone.

Within the B Aqulfcr, the Bl ?Jme occurs below an approximate depth of 60 feet
below ground surface. This zone is typically about 10 feet thick. Where
encountered, the B2 Zone begins at approximately 85 feet bel0w the surface and is
between 6 and 33 feet thick,

The general groundwater gradient in the A Aquifer is to the north-northeast.
Groundwater flow directions are influenced locally by the preferential flow through
relatively thick, transmissive aquifer sands. In the Al Zone at certain locations,
groundwater and chemicals have been deflected toward the east along prefierential

flow paths. This easterly deflection of chemicals is not evident in the A1 and A2
Zones;

Oregon Expressway Underpass This structure serves as a subsurface roadway
beneath the Southern Pacific Railroad tracks, Alma Street and Park Boulevard, The
underpass, built in 1958, extends 24 feet below ground surface into the A1U Zone.
A dewatering system installed beneath the underpass controls natural gmundwatcr
inflow and surface runoff. This dewatering appears to affect groundwater flow in the
AlU, Al and A2 Zones and does not allow contaminants to bypass the subdrain to
the north.
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10.

During the summer, the average rate of discharge is typically 140 gallons per minute
(gpm) with total VOC concentrations ranging between 200 and 300 parts per billion
(ppb). The discharge during winter consists of both surface water and groundwater.
This significant local hydrologic feature acts to contain further migration of VOCs in
groundwater in the COE area and portions of the Perimeter area.

Foun er igation

Hewlett-Packard 640 Groundwater investigations have been ongoing at the 640
facility since 1981 after the discovery of the leaking 1,000 gallon waste solvent tank.,
Initial sampling of the groundwater beneath this tank found TCE (1,800,000 ppb) and
TCA (1,300,000 ppb) in the Al Zone groundwater, These concentrations indicate the
strong likelihood of DNAPL at the site at that-time. However, DNAPL has not been
observed in either soil or groundwater at this site. Hewleti-Packard has installed and

currently maintains 28 groundwater monitoring. wells and has advanced 21 CPTs on-

site, -The chemicals detected most frequently.in the groundwater beneath the 640 site
include TCE, 1,1,1-TCA , 1,1-DCE and PCE.

The A1U Zone is poorly developed at the 640 site and is currently unsaturated. The .
aquitard separating the A1U and the Al Zones is approximately 6 feet thick. In the
central portion of the site, both the A1 and A2 Zones are composed of clean sands -
and gravel, The aquitard separating the Al and A2 Zones is between 1 and 5 feet
thick and does not exist at-a few well locations.

The thick sands of the Al Zone trend east-west across the central portion of the 640
site and provide a preferential pathway for groundwater flow. The Al Zone sands
grade fine-grained on the northern side of the site, which has the apparent effect of
deflecting groundwater flow and a portion of the VOCs toward the east. In contrast, |
relatively thick A2 Zone sands oceur below most of the 640 site, and groundwater
and VOCs flow north in the direction of the Oregon Expressway Underpass.

Varjan 601 The 601 site initiated groundwater investigations in 1986 by installing
monitoring wells and presently has installed 22 groundwater monitoring wells and
advanced 20 CPTs on-site and on down-gradient adjacent properties. The highest
concentration of chemicals. in the groundwater on-site are 43,000 ppb total VOCs in
the main source area and up 10 26,000 ppb total VOCs from a well near the former
above ground tank in the chemical handling area. A sludge containing 3.6% TCE at
the bottom of the dry well in the courtyard area indicates that the presence of DNAPL
is possible. The chemicals most frequently detected in the groundwater beneath the
601 site include TCE, 1,1,1-TCA and 1,1-DCE .
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The A1U Zone is well developed on the eastern- half of the property beneath a portion
of the courtyard where the dry well was located and nonexistent on the southwest
portion where the chemical handling area is situated. The Al and the A2 Zones are
in contact with no separating aquitard present. The lithologic data indicate that the
AlU and A1/A2 Zones contain a trough-like feature beneath the site which creates a
preferential flow path for groundwater and contaminants,

Hewlett-Packard 395 Groundwater investigations at the 395 site began in 1981 with
the investigation of a 1,000 gallon underground waste solvent tank which indicated no
release to groundwater, Since that ime, Hewleit-Packard has installed and currently
maintains 18 groundwater monitoring wells and has advanced 31 CPTs on-site. These
wells have found relatively low concentrations of contamination in the groundwater
across the site, with the exception of the northeastern corner of the site where
DNAPL has been found in one well, Samples from the well where the DNAPL was
found indicate TCA (13,000 ppb) and PCE (39,000 pph) are present in the A1U Zone
groundwater.- The chemicals detected most frequently in the groundwater beneath the -
395 site include TCE, TCA, and PCE.

The ALU Zone is present across the 395 site at irregular depths but is abruptly absent
on the northeastern side. Where present, the. A1 Zone is thin. The A2 Zone is
continuous throughout the 395 site. The Oregon Expressway Underpass dewatering
-System, in combination with local irregular aquifer configurations, seems to have a
significant hydraulic influence on the groundwater beneath the site. Contamination in
the A1U, Al and A2 Zones beneath the 395 site appears to be drawn toward the
OEU.

Off-Site Area Investigation of the Off-Site Area began in 1985 near the 640 site.
Since then, 79 groundwater monitoring wells have been installed and are currently
maintained, and approximately 182 CPTs have been advanced in the Off-Site Area.
The chemicals detected most frequently in groundwater in the Off-Site Area A
Aquifer are TCE, 1,1,1-TCA, 1,1-DCE, and PCE. Contamination in the B Aquifer
is very minimal. The two main features other than the regional gradient that control
the distribution of contaminants in the A Aquifer are the Oregon Expressway
Underpass and the preferential flow paths created by the distribution of h;ghly
transmissive zones within the aquifers.

VOCs are the most widely distributed in the A1U and Al Zones and together, the
extent of VOCs in these two zones defines the outline of the Off-Site Area covered by
this Order, The AlU is unsaturated over much of its western half, This unsaturated
portion has fluctuated with the amount of recharge and has been low in recent years
due to a lengthy drought,

page 8



Site Cleanup Regquiremenis Order No, 94-130 Saptember 21, 1994
Hewleti-Packard 640, 385 Page Mill Road and Varian 601 California Avenue

11.

VOCs in the A1 Zone are present in the northern and southern halves of the Off-Site
Area with a region in the middle that is free of contaminants because of its low
permeability. The contaminants in the northern half are primarily derived from the
601, 640 and 395 sites. The contaminants on the southern half are derived primarily
from the 640 and Varian 611 Hansen Way sites.

The distribution of VOCs in the A2 Zone is more limited than the above Zones and is
primarily in the northern half of the Off-Site Area. The non-fuel VOC contamination
on the northern half is derived primarily from the 601 and 640 sites, The southern
hatf has ltmited contaminants that are derived from Varian 611 Hansen Way in
addition to other possible sites.

nteri in

wlett- . 8oil excavations between - 1987 and 1992 have removed
approximately 7,700 cubic yards of contaminated soil to Class I landfills and
approximately 3,000 cubic yards to Class III landfills. Metal-contaminated soil at the
site has been excavated to background throughout the entire vadose zone where it was
present. -All semi-VOCs above 10 ppm have been excavated. - Residual VOCs remain

-at the site above the remediation goal of 1 ppm and are being remediated by the 28-

well soil vapor extraction system which went on-ling in April 1994.

- Groundwater remediation on-site was initiated in 1982 for seven months. - Extraction

was restarted in 1987 and has continued up to the time of this Order. During
redevelopment, temporary extraction wells were used in order to maintain continuous
contaminant removal. Groundwater extracted from on-site extraction wells EW-4,

- .BEW-3, and EW-7 in addition to off-site. weils discussed below will be treated at the

640 site, .

Varian 601 - In 1990, the dry well in the courtyard, dry well contents, and soils in the
vicinity of the dry well were removed. In 1991, soil vapor extraction was initiated in
four wells to-address contamination in the courtyard area. This was expanded in 1992
with 8 additional wells and in 1993 by adding two more wells in the area of the
chemical handling area. The use of one well was discontinued due to cleanup of
surrounding soils.

Groundwater extraction began at the 601 site in 1987 near the source area in the
courtyard. In 1991, an extraction well was installed near the former above ground
solvent tank in the chemical handling area. A third well was installed in a
downgradient area off-site in 1992.. A fourth well is scheduled to begin extraction as
part of the off-site phased groundwater extraction program.
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12,

Hewlett-Packard 395 Soil remediation at the site was initiated in 1986 with the
operation of a SVE system at the 1,000 gallon underground storage tank. This
system was shut down in 1989 after concentrations of contaminants in the soil
dropped to acceptable levels. Site-wide soil excavation was conducted in 1992 and
1993 and removed 2,100 cubic yards. Additional contaminated soil exists and will be
remediated with the DNAPL area in the northeastsrn corner of the property as part of
future cleanup activities. Additional cleanup activities may be conducted during site
redevelopment scheduled to begin by 1995.

Groundwater extraction well EW-11 was installed in 1992 in the northeast comer of
the site to remediate the A1U and Al Zones. Discovery of 12 inches of PCE and
TCA DNAPL in one of the nearby observation wells caused EW-11 to be abandoned
since it penctrated two aquifer zones. Since that time, the DNAPL- containing
observation well has been pumped to remove the DNAPL, and groundwater extraction
in this area has been temporarily delayed pending recvaluation of cleanup
methodologies. When groundwater treatment is initiated, it will likely take place at
the 395 site.

Off-Site Area Groundwater extraction in the Off-Site Area was initiated in 1988 on
the Mayfield school property by the installation of A1U wells EW-1 and EW-2. -Off-

_site extraction wells EW-8 through EW-11 and EW-13 have been installed. The

treatment system for 640 on-site and off-site wells EW-1, -2, -6, -8, -9, and -10 is
located on the 640 site. Extraction well EW-6 was placed in the A1/A2 Zone beneath
the Mayfield school property in 1992 to address elevated (10,000 ppb TCE)
concentrations of contaminants, Phased groundwater extraction for all off-site wells
is currently under way and is scheduled to be fully implemented by September 1994,
Groundwater from EW-13 will be treated at Building 1 at the Varian 611 Hansen
Way site. Regional groundwater extraction in the COE and Perimeter Areas and at
the Varian 611 Hansen Way site will be coordinated when additional extraction wells
to be located on-site at the Varian 611 site come on-line after September- 1994,

Baseline Public Yealth Evaluation A Baseline Public Health Evaluation (BPHE),
dated September 1992, was prepared by EPA for the COE and Perimeter Areas to
evaluate current and potential future health risks posed by the site. Potential current
risks are estimated based on exposures that may be presently occurring, Potential
future health risks are based on exposures that potentially could occur in the future if
residential development occurs on the site or if untreated groundwater was used for
human consumption. To ensure that human health is protected, the BPHE
incorporated conservative assumptions. Therefore, it is very unlikely that the actual
risks posed by the site would be greater than estimated. - Average case and maximum
case scenarios are presented in the BPHE. This finding refers to a 70 year duration
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exposure. The BPHE found that potential current exposures at the site do not result
in a carcinogenic risk greater than 1 x 10*. These exposures include inhalation of
indoor air on and off-site that could result from volatilization off of groundwater.

‘The potential noncarcinogenic hazard index estimated in the BPHE for inhalation of
vapor volatilizing off the groundwater ranged from less than 1.0 to 9. EPA
recommends that excess cancer risk not exceed a range of 1 x 10 to 1 x 10 and that
the non-carcinogenic hazard index not exceed 1.0

Potential future exposures if no cleanup were to occur could include ingestion of
groundwater, inhalation of vapor volatilized from on-site soil and groundwater or
inhalation of VOCs from domestic use of groundwater. Without cleanup, the
Mmaximum carcinogenic risk estimated in the BPHE to a future on-site resident (adult
or child) from ingestion of groundwater, inhalation of VOCs from the use of
groundwater and inhalation of vapor from volatilized soil and groundwater would be 1
x 10 The total potential noncarcinogenic hazard index for ingestion of shallow

. groundwater and inhalation of VOCs from the use-of groundwater was estimated to be
30.

Actual future risk is likely to be lower than these estimated potential risk numbers
because the assumptions on which these calculations are based. are liksly to
overestimate exposure. For example, these estimated risk calculations assume that the
highest chemical concentrations from the entire site area can be found in every well.
Therefore, for most of the plume area, including the Off-Site Area, chemical
concentrations  actually measured are much lower than the concentrations used to
estimate these risks.

Finally, even using the conservative exposure scenarios of the BPHE, the actual risk
from exposure to groundwater will be much lower than the estimated risks because
HP and Varian are currently cleaning up the groundwater, HP and Varian’s
comments on the BPHE are presented in Appendix L of the RI,

a. Chemicals of Concern Of the 34 chemicals detected in groundwater during the
Remedial Investigation, the chemicals of concemn are those found to be present in
-groundwater at concentrations exceeding maximum . contaminant levels or detected at
concentrations thal exceed the upper bound excess carcinogenic risk and/or exceed
non-carcinogenic health based values,

b, Toxicity Classification of Chemicals of Concern The final list of chemicals of

concern for target cleanup levels in soil and groundwater are identified in the table
below,

page 11



Site Cleanup Requirements Order No. $4-130 September 21, 1994
Hewleit-Packard 640, 395 Page Mill Road and Varian 601 California Avenue

The EPA categories for carcinogenic classification as applied to the chemicals of
concem are: A (human carcinogen with sufficient evidence in human épidemiological
studies), B2 (probable human carcinogen, with inadequate human evidence and
sufficient evidence from animal experiments), and C (possible human carcinogen,
limited evidence of carcinogenicity in animals with inadequate human data),

chemical

CARCINOGENS class
arsenic*

benzene A
1,1-dichloroethane (1,1-DCA) C
1,2-dichloroethane (1,2-DCA) B2
¢is-1,2-dichloroethene (cis-1,2-DCE) C
methylene chloride B2
tetrachloroethene (PCE) - B2
1,1,2-trichloroethane : e C
trichloroethene (T'CE) B2
NON-CARCINOGENS

acetone

1,2-dichlorobenzene

1,1-dichloroethene (1,1-DCE)
trans-1,2 dichloroethene (trans-1,2 DCE)
freon 113

1,2 4-trichlorobenzene

- 1,1,1-trichloroethane (1,1,1-TCA)
toluenc*
total xylenes*

* Chemical found only in soil

vesti

13. R i pation / Feasibili 14 and Final Remedlal /A
Hewlett-Packard and Varian Associates completed a first draft Remedial
Investigation/Feasibility Study (RI/FS) in April 1991. After additional work, a
second draft was submitted in June 1993. Comments by Board staff have been
incorporated in a final RI/FS dated May 1994, The technical information contained
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14,

15.

in the RI/FS is consistent with the Health and Safety Code requirements for a final
remedial action plan and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) requirements for a RI/FS. Regional Board staff have

- determined that the technical information contained in the Feasibility Study is

acceptable for developing a final cleanup plan for the site. The FS contains an
evaluation of ARARs, a discussion of interim remedial actions, an evaluation of final
remedial actions, and proposed remedial standards. The final Remedial Action Plan
for the site will consist of this Order, the Remedial Investigation/Feasibility Study,
and the Regional Board Proposed Plan Fact Sheet.

Remedial Atternatives The Feasibility Study identified a range of general response
actions and remedial technologies. Three remedial alternatives were developed and
evaluated: 1) no action, 2) continuation of current groundwater and soil vapor
extraction, and 3) additional groundwater extraction and continuation of soil vapor
extraction. All scenarios in¢lude continued operation of the Oregon Expressway
Underpass. A complete description of these aiternatives'is contained.in the Feasibility
Study.

Summary of Evaluation Criteria EPA's National Contingency Plan identifies aine
evaluation criteriz to be used to evaluate remedial alternatives (40 CFR 300.430). The

RI/FS contained a detailed evaluation using these nine criteriz as well as similar
criteria found in Section 25356.1 of the California Health and Safety code. The nine
criteria are:

Qverall protection of human health and the environment This criterion addresses

whether a remedy provides adequate protection of human health.and the environment.

'cmenon addrcssas whcther a remedy wnll meet all of I.hc ARARS or other Federal and

State environmental laws, ARARs for the site are discussed in detail in the RI/FS.

" Long-term effectiveness and permanence This criterion refers to expected residual

risk and residual chemical concentrations after cleanup goals have been met and the
ability of a remedy to maintain reliable protection of human health and the
environment over time.

‘Reduction xici ili volume This criterion refers to the anticipated

performance of the treatment technologies a remedy may employ.
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16.

Short-term _effectiveness This criterion addresses the period of time nceded to achieve
¢leanup and any adverse impacts on human health and the environment that may be
posed during the construction and implementation period, until ¢cleanup goals are
achieved.

Implementability This criterion refers to the technical and administrative feasibility of
a remedy.

Cost This criterion includes estimated capital and operation and maintenance cbsts,
usually presented in a 30 year present worth format,

Support Agency Acceptance This criterion addresses EPA’s amptancc of the

selected remedy and any other EPA comments.

Community Acceptance This critcrion summarizes the public’s general response to
the alternatives.

Selected Fina] Remedy The selected remedy is Alternative 2, for the reasons stated
in Finding 17. Alternative 2 includes the following elements:

- a, Soil - The chosen alternative consists-of operating the existing vapor extraction

wells at the 640, 395 and 601 sites. Additional soil vapor extraction wells may be
needed in the northeastern comner of the 395 site. The soil vapor wells will continue
to operate until levels of 1 mg/kg total VOCs are achieved, unless the discharger can
demonstrate that a proposed alternative level will be protective of human health and
the environment. In addition, when areas beneath existing structures at the 395 and
601 sites become accessible, additional charactenzation and reevaluation of
alternatives to meet the 1 ppm total VOC cleanup standard may be required.

b, Groundwater Operation of the current groundwater extraction system will
continue with additional wells to capture and treat contaminated groundwater until
drinking water quality is achieved, or until groundwater cleanup standards arc
modified as described in Findings 19 and 20. As outlined in the Feasibility Study,
additional extraction wells will be added near the Lockheed-occupied site and near

. Lambert and Ash and Portage and Ash. The estimated time to achieve groundwater

cleanup is unknown. The estimated 30 year present worth cost is $15.5 million.
Groundwater will be treated at the 640 site, the 601 site, the 395 site, and the Varian
611 Hansen Way site. Reuse of water will be attempted as much as possible in
accordance with Board Resolution 88-160,

page 14



Site Cleanup Requiremenis Qrder No, 94-130 Seprember 21, 1994
Hewlett-Packard 640, 395 Page Mill Road and Varian 60! California Avenue

17.

Long term monitoring will be required after cleanup levels are achieved. The duration
and complexity of the monitoring will be determined at that time.

A deed restriction will be filed by HP for the 395 siie and by Stanford University for
the 640 site and the 601 site in their capaeity as landowners, prohibiting use of on-site
groundwater for drinking water until final cleanup standards are achieved.

ti tignale and
a. BASIS FOR REJECTION

Alternative 1: Continued Qperation of Current Extractlon Wells; Groundwater
Monitoring; No Further Action Regarding Vadose Zone Soils

This alternative has been rejected because it may allow some groundwater containing
chemicals above cleanup standards to migrate beyond the estimated: capture zone of

" the overall remediation system, In addition, chemicals remaining in soils may

migrate downward and impact groundwater.

Alternative 3: 'Expanded Groundwater Extraction and Treatment
Groundwater Monitoring Continues.

This aiternative has been rejected because the additional cost of implementation is not
justified.

b. BASIS FOR ACCEPTANCE

Overall Protection of Human Health and the Environment

Constituents in groundwater are contained within a defined area and contaminated
groundwater is properly treated and released, under permit. Extraction, treatment, and
disposal provides for the future protection of human health and the environment,
Compliance with ARARs

The cleanup goal for groundwater cleanup is the State or Federal MCL, whichever is
more stringent. The goal of this remedial action is to restore groundwater to its
beneficial uses.
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Long Term Effectiveness

Once chemical concentrations in groundwater and soils are reduced to cleanup
standards, potential long-term risks identified in the BPHE are reduced. Treatment
residuals are treated and disposed of off-site with appropriate controls in permitted
facilities, thus reducing the potential risk of exposure, Long term management plans
include continued groundwater monitoring. The FS estimates that the time to reach
MCL standards in groundwater is at least 30 years.

Reduction of Toxicity, Mobility, or Volume Through Treatment

Expanded groundwater extraction, treatment, and soil vapor extraction. facilities will
- decrease the volume of the chemicals of concern in the groundwater and the toxicity
of the groundwater. :

Short Term Effectiveness

Risks of worker exposure to chemicals during system installation and operation are
minimal, and safety measures will be implemented. No environmental impacts or
potential risks to the community are expected. Short term operation of the
groundwater extraction wells will contain the groundwater contamination in a defined
area and result in decreased concentrations of the chemicals of concern.  Vapor
extraction from soils will enhance removal of contaminants and prevent additional
groundwater from becoming contaminated. Evaluation of the effectiveness of
extraction, treatment, and discharge will occur periodically in accordance with the
agency requirements.

Implementahility

The groundwater extraction, treatment, and discharge altemative is being impl\:mcntﬂ.d
at the 640 and 60i sites and in the Off-Site Area. Impleamentatmn in other areas is
also achlcvable -

Cost

Present value costs for the selected alternative as presented in the RI/FS are

$15.5 million over 30 years, which includes installation of additional wells and
operation and maintenance of the entire system,
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18.

19.

Support Apency Acceptance

Groundwater and soil vapor extraction, treatment, and discharge will likely be
acceptable to all involved agencies,

Community Acceptance

Community response to groundwater extraction and treatment, and 30il vapor
extraction were considered in choosing the proposed alternative. The community
supports these methods of treatment.

Cleanup Standards The groundwater cleanup standards for the site are U.S.

‘Environmental Protection Agency MCLs, California Department of Health Services
- MCLs or, for acetone, a target level based on toxicity characteristics published by
‘EPA. Applicable MCL Goals (i.e., greater than zero) are met by the clﬂanuP

standards required by this Order.

Groundwater extraction wili continue until drinking water quality is achieved, if
feasible. If these standards are determined to be infeasible, groundwater extraction

‘shall continue as long as significant quantities of chemicals are being removed through

groundwater extraction. Achieving drinking water quality is an ARAR for this site,

If drinking water quality cannot be achieved, the dischargers must demonstrate to the
satisfaction of the Regional Board and EPA that the conditions for waiving an ARAR
are met (e.g., that meeting the ARAR is technically impracticable from an
enginecring perspective) and that the alternative proposed will be protective of human
health and the environment: The Order will then need to be modified by the Regional
Board and, to the extent the modification affects the NPL Site, the US EPA Record of
Decision (ROD) will need to be modified by EPA to allow a less stringent
groundwater cieanup level.

" . The soil cleanup standard of-1.0 mg/kg for total VOCs is intended to prevent leaching

of VOCs to groundwater at a level which would result in concentrations of VOCs in
groundwater in excess of MCLs, thereby protecting groundwater quality.

Risks Assocl ith Clean n The selected remedy is protective of
human health and the environment, as required by Section 121 of CERCLA. EPA

considers a carcinogenic risk range of 1 x 10*to 1 x 10 a3 acceptable. If the
noncarcinogenic Hazard Index is iess than 1, EPA considers the combined intake of
chemicals unlikely to pose a health risk.

The cleanup standards for the COE and Perimeter Areas are protective of human
health, have a carcinogenic risk that falls within a range of 1 x 10* to 1 x 10%, and a
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20.

21.

Hazard Index of less than 1. The method and assumptions used to obtain the
Carcinogenic Risk and Hazard Index associated with the ¢leanup standards are
contained in the RI/FS and the BPHE.

Uncertainty in Achieving Cleanup Standards The goal of this remedial action is to
restore groundwater to its beneficial uses. Based on information obtained during the
RI and a careful analysis of all remedial alternatives, the Board believes that the
selected remedy will achieve this goal. However, studies at other sites suggest that
groundwater extraction and treatment will not be, in all cases, completely successful
in reducing contaminants to health based levels in the aquifer zones, The Board
recognizes that operation of the selected extraction and treatment system may indicate
the technical impracticability of reaching MCL-based groundwater quality standards
using this approach. If it becomes apparent during implementation of this system that
contaminant levels have ceased to decline and are remaining at levels higher than the
remedial standards, or if the data otherwise suggest that achievement of the standards
is technically impracticable or cannot be achieved within a reasonahle time frame, the
standards and remedy may be reevaluated.

Future Changes to Cleanup Standards If new information indicates ¢leanup
standards cannot be attained or can be surpassed, the Board and EPA will decide if
further final cleanup actions, beyond those completed, shall be implemented at this
Site. If changes in health criteria, administrative requirements, site conditions, or
remediation efficiency occur, then the discharpers may, or at the request of the
Executive Officer shall, submit an evaluation of the effects of these changes on the
cleanup standards defined in Specification B.3 and 4.

The Regional Board recognizes that the dischargers have already performed extensive
investigative and remedial work and that the dischargers are being ordered hereby to
perform additional remedial tasks. It is in the public interest to have the dischargers
undertake such remedial actions promptly. and without prolonged litigation or the
expenditure of public funds. The Regional Board recognizes that an important:
element in encouraging the dischargers to invest substantial resources in undertaking
such remedial actions is to provide the dischargers with reasonable assurances that the
remedial actions called for in this Order will be the final remedial actions required to
be undertaken by the dischargers. On the other hand, the Regional Board also
recognizes its responsibility to protect water quality, public health, and the
environment and that future developments could indicate that some additional remedial
actions may be necessary,

'The Regional Board has considered and balanced these important considerations, and
has determined that the remedial actions ordered herein represent the Regional
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-23.

Board's best, current judgment of the remedial actions to be required of the
dischargers. The Regional Board will not require the dischargers 1o undertake
additional remedial actions with respect to the matters previously deseribed herein
unless: (1) conditions on the site, previously unknown to the Regional Board, are
discovered after adoption of this Crder, or (2) new information is received by the
Regional Board, in whole or in part after the date of this Order, and these previously
unknown conditions or this new information indicates that the remedial actions
required in this Order may not be protective of public health and the environment,
The Regional Board will also consider technical practicality, cost effectiveness, State
Board Resolution No. 68-16 and other factors evaluated by the Regional Board in
issuing this Order and in determining whether such additional remedial actions are
appropriate and necessary,

Named Dischargers Hewlett-Packard Company (herein referred to as a discharger)

is a discharger because of the release of chemicals that have resulted from its facilities .

at 640 Page Mill Road and 395 Page Mill Road, and because it owns the property at
395 Page Mill Road. Varian Associates (hercin referred to as a discharger) is a

- discharger because of the releases of chemicals that have occurred at 601 California

Avenue, Stanford University (hereinafter referred to as a discharger) is a discharger

- because it owns the property at 640 Page Mill Road and 601 California Avenue.

Stanford University (secondarily responsible) will be responsible for performance of
Tasks 1A, 2A, 9A, 10A, and 17 below and for compliance with the remaining Tasks
associated: with the 640 site, 601site and off-site area only in the event that Hewlett-
Packard and/or Varian Associates (primarily responsible, as applicable) fail to comply
with the requirements of this Order,

If additional information is submitted indicating that any other party caused or

‘permitied any waste to be discharged.in the COE or Perimeter Areas or in any

adjacent area where the waste entered or could have entered waters of the State the
Board will consider adding that party's name to this Order.

Joint Order- This Order is written as a joint Order for 640 Page Mill Road, 601

_ California Avenue, and 395 Page Mill Road because the groundwater plumes from

these source areas have commingled. The dischargers are encouraged to submit joint

- reports for the Off-Site Area_ If joint reports are not submitted, the indivldual

dischargers are still responsible far the joint tasks in this Order.

Potentially Responsible Parties Results of the Potentially Responsible Party (PRP)
search pursuant to Health and Safety Code Section 25356.] are that Hewlett-Packard

Company and Varian Associates are potentially responsible partics (and therefore are

-named as dischargers) associated with the releases of pollutants previously discussed
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in this Order. Stanford University is also a potentially responsible party (and also a
named discharger) because it both (i) is the current owner of the 601 California
Avenue and 640 Pagc Mill Road properties at which pollutants are currently located
and (i) was the owner of the above mentioned properties where the previously
discussed releases of pollutants have occurred in the past. However, nothing in these
findings or in this Order shall limit the rights or abilities of these parties to identify
other potentially responsible parties for purposes of cost recovery under any
applicable law,

25, Bindi fon of ibility (NBAR) Section 25356.1 of the
California Health and Safety Code requires a final remedial action plan (RAP) to
include a non-binding allocation of responsibility (NBAR) among all identifiable
potentially responsible parties at the site. Any potentially responsible party or
combination of parties assigned more than 50% of the Hability in the NBAR may seck
binding arbitration to allocate the costs of implementing the selected remedy (see
Section 25356.3).

26. Lead Agency Pursuant to the South Bay Multi-Site Cooperative Agreement and the
South Bay Ground Water Contamination Enforcement Agreement, entered into on
May 2, 1985, (as amended) by the Regional Board, EPA, and DTSC, the Regional
Board has been acting as the lead agency. EPA is expected to agree with the remedy
selected and issue a Record of Decision following adoption by the Regional Board of
the final remedy for the site. The Regional Board will continue to regulate the
dischargers’ remediation and administer enforcement actions in accordance with
CERCLA (as amended by SARA), the California Water Code, the California Health
and Safety Code, and regulations adopted thereunder.

27.  Deed Restrictions By a letter submitted by Hewlett-Packard dated September 7,
1994 and a letter from Varian dated August 12, 1994, both companies have notified
current tenants and will notify future tenants as to the location of hazardous materials
in the subsurface and the potential health hazards associated with such materials,

28.  Adminlstrative Record The Administrative Record for the NPL site has been.
prepared in accordance with EPA guidance, has been made avaiiable for public and
PRP review, and provides the backup documentation for recommendations of staff
and decisions by the Board. The administrative record is available for review at the
Water Board offices in Oakland and important documents are available at the US
Geological Survey, 345 Middlefield Road in Menlo Park.

29. Community Involvement An aggressive community involvement program has been
ongoing for the Hewlett-Packard and Varian sites named in this Order. The Board
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30.

- 31.

published a notice in the July 15, 1994 issue of the Palo Alto Weekly announcing the
proposed final Remedial Action Plan and opportunity for public comment at the Board
hearing of July 20, 1994 in Qakland, and announcing the opportunity for public
comment at an evening community meeting to be held at the Escondido School in
Palo Alto on July 26, 1994, A presentation of the proposed final cleanup plan was
made at the September 21, 1994 Board meeting and the July 26, 1994 evening
community meeting, The 30 day comment period was from July 20 to August 19,
1994,

Since 1989, five fact sheets have been mailed to interested ‘residents, local
government officials, and media representatives. Fact sheet 1, mailed in September,
1989 summarized the contamination problems at 640 and descnbed interim cleanup
actions, A second fact sheet published in January 1990 listed revisions to the original
investigation and cleanup schedule and included 601 information. The third fact
sheet, published in December 1991, summarized the results of additional investigation
at the site as well as intetim cleanup actions.. The fourth fact sheet of October, 1992
described the health assessment and the further definition of the plume, Fact sheet 5

‘was mailed out in June and explained the final proposed plan for site cleanup.

- The Barron Park Association Foundation, an active community group in the area, has

been given a Technical Assistance Grant by the US EPA to help assist the community” -
examine technical documents regarding investigation and cleanup of the site.

- fitate Water Resources Control Board Resolution No. 68-16 On October 28, 1968,

the State Board adopted Resolution 68-16, "Statement of Policy with Respect to

" Maintaining High Quality Waters in California.* This policy calls for maintaining the

existing high quality of State waters unless it is demonstrated that any change would:
be consistent with the maximum public benefit and not unreasonably affect beneficial
uses. The original discharge of waste to groundwater at this site was contrary to this
policy, Therefore, the groundwater quality needs to be restored to its original quality
to the extent reasonable. - Shallow groundwater at-the site is designated as a potential

" source of drinking water, For this reason, MCLs are acceptable as concentrations

that meet the intent of Resolution 68-16.

Regional Board Resolution No. 83-160 This resolution strongly encourages the

- maximum feasible reuse of extracted groundwater from groundwater remediation

activities, either by the discharger or by other public or private water users,
Currently, treatéd groundwater from interim groundwater remediation at 640 Page
Mill Road and 601 California Avenue that is not reuséd for irrigation and/or gray
water is discharged to the sanitary sewer, and is available for reuse as effluent from
the Palo Alto sewage treatment plant. Hewlett-Packard has conducted a reuse study
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32.

35.

36.

for its existing and planned groundwater treatment facilities at 395 and 640 Page Mill
Road, and Varian has conducted a similar reuse study for 601 California Avenue,
The Board will assess future compliance with this resolution if and when the
dischargers apply to discharge treated groundwater to surface waters.

Water Ouality Control Plan The Board adopted a revised Water Quality Control
Plan for the San Francisco Bay Basin (Basin Plan) on December 17, 1986, and the

State Board approved it on May 21, 1987, The Basin Plan contains water quality
objectives and beneficial uses of surface and ground waters.

The existing and potential uses of groundwater underlying and adjacent to the site

include:

a. Industrial process water supply

b. Industrial service water supply

C. Municipal and domestic water supply
d. Agricultural water supply

Shallow groundwater underlying and adjacent to the site is currently not used for any
of the above uses,

The discharpers have caused or permitted, and threaten to cause or permit wasie to be
discharged or deposited where it is or probably will be discharged to waters of the
State and creates or threatens to create a condition of pollution or nuisance.

This action is an order to enforce the laws and repulations administered by the Board.
This action is categorically exempt from the provisions of the California
Environmental Quality Act (CEQA) pursuant to Section 15321 of the Resources
Agency Guidelines,

The Board has notified the dischargers and interested persons and agencies of its
intent under California Water Code Section 13304 to prescribe Site Cleanup
Requirements for the discharge and has provided them with the opportunity for a
public hearing and an opportunity to submit their written views and recommendations.

The Board, in a public meeting, heard and considered all comments pertaining to the
discharge, ‘
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IT IS HEREBY ORDERED, pursuant to Section 13304 of the California Water Code and
Section 25356.1 of the California Health and Safety Code, that the dischargers shall cleanup
and abate the effects described in the above findings as follows:

A.  PROHIBITIONS

1.

The discharge of wastes or hazardous materialé. in a manner which will
degrade water quality or adversely affect the beneficial uses of the waters of
the State is prohibited.

Further sigmficant migration of pollutants through subsurface transport to
waters of the State is prohibited.

~Activities associated with subsurface investigation and cleanup which will

cause significant adverse migration of pollutants are prohibited.

B. SPECIFICATIONS

L.

The storage, handling, treatment, or disposal of soil or groundwater containing
pollutants shall not create a nuisance as defined in Section 13050(m) of the
California Water Code,

. The dischargers shall conduct monitoring activities as determined by the

Executive Officer to define the current local hydrogeologic conditions, and the
lateral and vertical extent of soil and groundwater pollution. Should
monitoring results show evidence of plume migration, additional
characterization of the pollutant plume may be required.

Groundwater cleanup standards for all SMP wells are set forth in Table 1.
The soil cleanup standard is 1 ppm for total VOCs.

The dischargers shall implement the final cleanup plan as described in Finding
16,

Cost Recovery: Pursuant to Section 13304 of the California Water Code, the
dischargers are hereby notified that the Board is entitled to, and may seek
reimbursement of,, all reasonable costs actually incurred by the Board to
investigate unauthorized discharges of waste and to oversee cleanup of such
waste, abatement of the -effects thereof, or other remedial action, as required
by this Order. ‘
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PROVISJONS

C.

1.

2,

The dischargers shall comply with the attached Self-Monitoring Program.

The dischargers shall comply with this Order immediately upon adoption and
shall comply with the Prohibitions and Specifications described above in
accordance with the following tasks and compliance dates. With regard to the
640 Page Mill Road site, the 601 California Avenue site, and the Off-Site
Area, in the event that Hewlett-Packard and/or Varian Associates, as
applicable, fail to comply with this Order, the Executive Officer may notify
Stanford University and Stanford University shall be respousible for
compliance.

P, AD ON-SITE
(Hewlett-Packard and Stanford University)

COMPLETION DATE:  December 1, 1994

TASK 1: PROPOSED CONSTRAINTS: Stanford University shall submit a
technical report acceptable to the Executive Officer documenting procedures to
be implemented for a deed restriction for the 640 site prohibiting the use of
on-site contaminated groundwater as a source of drinking water, The
Executive Officer may approve an alternative mechanism if it accomplishes the
same function as a deed restriction. Constraints shall remain in effect untif
groundwater cleanup standards have been achieved and pollutant levels have
stabilized in the aquifers beneath the site.

COMPLETION DATE:  Before building occupancy by new tenant
TASK 2: PROPOSED CONSTRAINTS: Hewlett-Packard shall submit 2
technical report acceptable to the Executive Officer documenting that Hewlett-

Packard has notified future tenants as to the locations of hazardous materials in
the subsurface and the potential health hazards associated with such materials,
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C.

COMPLETION DATE: 60 days after Executive Officer’s approval of
above task.

TASK 3: IMPLEMENT CONSTRAINTS: Stanford University shall submit
a technical report acceptable to the Executive Officer documenting that a deed
restriction or alternative approved constraints have been implemented.

COMPLETION DATE:  July 1, 1995

TASK 4: EVALUATE EFFECTIVENESS OF SOIL VAPOR
EXTRACTION SYSTEM: Hewlett-Packard shall submit a technical report
acceptable to the Executive Officer which documents implementation of the
approved SVE system, which is described in the Feasibility Study, evaluates

- effectiveness of the entire soil vapor extraction system, and proposes

modifications to the system, if necessary, and a time schedule to accomplish

" the cleanup standard. This evaluation should include the installation of soil

vapor menitoring devices needed to assess the effectiveness of the soil vapor
extraction system.

COMPLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer.

TASK 5: START-UP OF MODIFICATIONS TO SOIL VAPOR
EXTRACTION SYSTEM: Hewleétt-Packard shall submit a technical report
acceptable to the Executive Officer documenting completion of any -
modifications identified in the above Task,

COMPLETION DATE: 60 days prior to proposed curtailment of any
soil vapor extraction well or soil vapor
treatment system,

TASK 6: SOIL VAPOR WELL EXTRACTION CURTAILMENT
CRITERIA AND PROPOSAL: Hewlett-Packard shall submit a technical
report acceptable to the Executive Officér containing a proposal and time
schedule for curtailment (i.e., termination or significant reduction of pumping
rate) from any soil vapor extraction well(s) or piping and the criteria used to
justify such curtailment, If the reason for curtailment is achievement of final -

" cleanup standards, then the report shall include & proposal indicating the
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methods for determining concentrations of VOCs remaining in the soil. The
proposal may include termination of soil vapor extraction well operation for
an extended period of time to study the effects on chemical migration prior to
well abandonment. The proposal shall include a schedule for implementation,

If the dischargers claim that it is not practicable to achieve cleanup standards
through continued so0il vapor extraction in all or any portion of the
contaminated soil area and that significant quantities of chemicals are not being
removed through soil vapor extraction, the dischargers shall evaluate the
reductions in chemical concentrations and alternative cleanup standards that
can be practicably achieved. The report shall evaluate alternative means of
achieving cleanup standards, whether mesting the cleanup standard is
technically impracticable and whether the alternative cleanup standard
proposed will be protective of human health and the environment.

£ COMPLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer

TASK 7: IMPLEMENTATION OF CURTAILMENT AND
COMPLETION OF SOIL REMEDIATION: Hewlett-Packard shall submit a
technical report acceptable to the Executive Officer documenting completion of
the necessary tasks identified in the technical report submitted for the above
task. This report shall include the results of any chemical analyses performed.

h. COMPLETION DATE: 60 days prior to proposed curtailment of any
groundwater extraction well or groundwater
treatment system.

TASK 8: GROUNDWATER EXTRACTION CURTAILMENT
CRITERIA AND FROPOSAL: Hewlett-Packard shall submit a technlcal
report and time schedule acceptable to the Executive Officer containing a
proposal for curtailing pumping from any groundwater extraction well(s) and
the criteria used to justify such curtailment. This report may include data to
show that groondwater cleanup standards for all VOCs have been achieved and
that poliutant levels have stabilized or are stabilizing, and that the potential for
pollutant levels rising above cleanup standards is minimal. Curtailment of
groundwater extraction means final shutdown of the system, a phased approach
to shutdown, elimination of pumping in selected wells (including pulsed
pumping), or a similar significant change to the system. In the case of final
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shutdown of any portion of the system, the report shall identify the basis for
the time frame that will be used to confirm that groundwater concentrations
have stabilized at or below final cleanup standards and that the potential for
increases above cleanup standards is minimal in that portion of the system.

Any proposal to implement final shutdown of the system is subject to approval
by the Board, and any proposal to implement a phased approach to shutdown
or to eliminate the pumping in selected wells shall be subject to the approval
of the Executive Officer and, if requested by the Executive Officer, the Board.

If the dischargers: claim that it is not practicable to achieve cleanup standards
through continued groundwater extraction in all or any portion of the
groundwater plume area, the dischargers shall evaluate the reductions in
cherical concentrations, the mass quantities being removed through
groundwater extraction, and alternative cleanup standards that can be
practically achieved. The report shall evaluate alternative means of achieving
cleanup standards, whether meeting the cleanup standards is technically
impracticable, cost effectiveness and whether the altemative cleanup standard
proposed will be protective of human health and the environment.

i COMPLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer

TASK 9: IMPLEMENTATION OF GROUNDWATER EXTRACTION
CURTAILMENT: Hewleit-Packard shall submit a technical report acceptable -
to the Executive Officer documenting completion of the necessary tasks
identified in the technical report submitted for the above task.

(Varian Associates and Stanford University)
a, COMPLETION DATE:  December 1, 1994

TASK 10: PROPOSED CONSTRAINTS: Stanford University shall subrmit
a technical report acceptable to the Executive Officer documenting procedures
to be implemented for a deed restriction for the 601 site prohibiting the use of
on-site contaminated groundwiter as a source of drinking water. The
Executive Officer may approve an alternative mechanism if it accomplishes the
same function as a deed restriction. Constraints shall remain in effect until
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groundwater cleanup standards have been achieved and pollutant levels have
stabilized in the aquifers beneath the site,

b. COMPLETION DATE: 30 days following reciept of written notice to
Varian of building occupancy by new tenant.

TASK 11: PROPOSED CONSTRAINTS: Varian Associates shall submit a
technical report acceptable to the Executive Officer documenting that Varian
has notified future tenants as to the locations of hazardous materials in the
subsurface and the potential health hazards associated with such materials.

c. COMPLETION DATE: 60 days after Executive Officer’s approval of
above task.

TASK 12: IMPLEMENT CONSTRAINTS: Stanford University shall
submit a technical report acceptable to the Executive Officer documenting that
a deed restriction or alternate approved constraints have been implemented.

d. COMPLETION DATE: July 1, 1995

TASK 13: EVALUATE EFFECTIVENESS OF SOIL VAPOR
EXTRACTION SYSTEM: Varian Associates shall submit a technical report
acceptable to the Executive Officer which documents implementation of the
expanded SVE system, evaluates effectiveness of the entire soil vapor
extraction system, and proposes modifications to the system and a time
schedule, if necessary, to accomplish the cleanup standard and a time
schedule, This evaluation should include soil vapor monitoring devices
needed to assess the effectiveness of the soil vapor extraction system.

e COMPLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer,

TASK 14: START-UP OF MODIFICATIONS TO SOIL VAPOR
EXTRACTION SYSTEM: Varian Associates shall submit a technical report
acceptable to the Executive Officer documenting completion of any
modifications identified in the above Task,
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f.

COMPLETION DATE: 60 days prior to proposed curtailment of any
soil vapor extraction well or soil vapor
treatment system.

TASK 15: SOIL VAPOR WELL PUMPING CURTAILMENT CRITERIA
AND PROPOSAL: Varian Associates shall submit a technical report
acceptable to the Executive Officer containing a proposal for curtailment (i.e.,
termination or significant reduction of pumping rate) from any soil vapor
extraction well(s) or piping and the criteria used to justify such curtailment. If
the reason for curtailment is achievement of final cleanup standards, then the
report shall include a proposal indicating the methods for determining
concentrations of VOCs remaining in the soil. The proposal may include
termination of soil vapor extraction well operation for an extended period of
time to study the'effects on chemical migration prior to well abandonment.

- -The proposal shall include a schedule for implementation,

If the dischargers claim that it is not practicable 1o achieve cleanup standards
through continued soil vapor extraction in all or any portion of the ‘
contaminated -Soil area and that significant quantities of chemicals are not being:
removed through soil vapor extraction, the dischargers shall evaluate the
reductions in chemical concentrations and alternative ¢leanup standards that
can be practicably achieved. The report shall evaluate alternative means of
achieving cleanup standards, whether meeting the cleanup standard is
technically impracticable, cost effective, and whether the alternative cleanup
standard proposed will be protective of human health and the environment.

COMFLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer

TASK 16: IMPLEMENTATION OF CURTAILMENT AND
COMPLETION OF SOIL REMEDIATION: Varian Associates shall submit
a technical report acceptable to the Executive Officer documenting completion
of the necessary tasks identified in the technical report submitied for the above
task. The report shall include the resutts of any chemical analyses performed.
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h.

COMPLETION DATE: 60 days prior to proposed curtailment of any
groundwater extraction well or groundwater treatment system.

TASK 17: GROUNDWATER EXTRACTION CURTAILMENT
CRITERIA AND PROPOSAL: Varian Associates shall submit a technical
report acceptable to the Executive Officer containing a proposal for curtailing
pumping from any groundwater extraction well(s) and the criteria used to
justify such curtailment. This report shall include data to show that
groundwater cleanup standards for all VOCs have been achieved and that
poillutant levels have stabilized or are stabilizing, and that the potential for
pollutant levels rising above cleanup standards is minimal. Curtailment of
groundwater extraction means final shutdown of the system, a phased approach
to shutdown, elimination of pumping in selected wells (including pulsed
pumping), or a similar significant change to the system. In the case of final
shutdown of any portion of the system, the report shall identify the basis for
the time frame that will be used to confirm that groundwater concentrations
have stabilized at or below final cleanup standards and that the potential for
increages above cleanup standards is minimal in that portion of the system,

Any proposal to impiement final shutdown of the system is subject to approval
by the Board, and any proposal to implement a phased approach to shutdown
or to climinate the pumping in selected wells shall be subject to the approval
of the Executive Officer dnd, if requested by the Executive Officer, the Board.

If the dischargers claim that it is not practicable to achieve cleanup standards
through continued groundwater extraction in all or any portion of the
groundwater plume area, the dischargers shall evaluate the reductions in
chemical concentrations, the mass quantities being removed through
groundwater extraction, and altemative cleanup standards that can be
practicalty achicved. The report shall evaluate alternative means of achieving
cleanup standards, whether meeting the cleanup standards is technically
impracticable, cost effectiveness, and whather the alternative cleanwp standard
proposed will be protective of human health and the environment,

COMPLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer

TASK 18: IMPLEMENTATION OF GROUNDWATER EXTRACTION
CURTAILMENT: Varian Associates shall submit a technical report
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acceptable to the Executive Officer documenting completion of the necessary
tasks identified in the technical report submitted for the above task.

j- COMPLETION DATE: 15 days following written notice to Stanford
University of planned building demolition

TASK 19: NOTICE OF PLANNED BUILDING DEMOLITION:
Stanford University shall provide the Executive Officer and Varian Associates
with written notice of planned buiiding demolition on the 601 site.

k. COMPLETION DATE: 45 days following receipt of writfen notice from
Stanford Universlty of planned building
demolition (or as defermined, in coordination
with proposed redevelopment activities).

TASK 20: PROPOSAL FOR INVESTIGATION QOF AREAS EXPOSED
BY BUHDING DEMOLITION: Varian Associates shall submit a technical
report acceptable to the Executive Officer proposing a sampling schedule for
areas which have previously becn inaccessible beneath on-site buildings

~ because of physical or operational constraints. This includes areas which could .
potentially impact groundwater or the environment and were difficult to sample
prior to this Order. .

5. HEWLETT-FA RD g
(Hewlett-Packard) ‘

a, COMPLETION DATE:  February 1, 1995

TASK 21: PROPOSED CONSTRAINTS: Hewlett-Packard shall submit a
‘technical report acceptable to the Executive Officer documenting procedures to
be implemented for a deed restriction prohibiting the use of the contarninated
groundwater as a source of drinking water, .‘The Executive Offtcer may
approve an alternative mechanism if it accomplishes the same function as a
deed restriction. Constraints. shall remain in effect until groundwater cleanup
standards have been achieved and pollutant levels have stabilized in the
aquifers beneath the site. .
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b, COMFPLETION DATE: 60 days after Executive Officer’s approval of
above task.

TASK 22: TMPLEMENT CONSTRAINTS: Hewlett-Packard shall submit a
technical report acceptable to the Executive Officer documenting a dead
restriction or alternative approved constraints have been implemented,

C. COMPLETION DATE:  February 1, 1995

TASK 22;: REMEDIATION OF NORTHEASTERN CORNER OF SITE:
Hewlett-Packard shall submit a workplan and time schedule acceptable to the
‘Executive Officer for remediation of the vadose and groundwater zones near
Building 12 that have been impacted by contaminants, This area is known as
Area X (ten). The workplan will justify any proposed medifications to the
remediation alternatives for Area X curreatly recommended in the COE
groundwater and 395 Site soils Feasibility Study,

d.  COMPLETION DATE: September 1, 1995

TASK 24: EVALUATE EFFECTIVENESS OF SOIL VAPOR
EXTRACTION SYSTEM: For any area of the site where SVE is
implemented as the selected remedial altcrnative, Hewlett-Packard shall submit
a technical report acceptable to the Executive Officer which documents
implementation of the approved SVE system recommended in the Feasibility
Study, evaluates effectiveness of the soil vapor extraction system, and proposes
modifications to the system, if necessary, and a time schedule to implement
those proposed modifications, This report should include an evaluation of soil
vapor monitoring options needed to assess the effectiveness of the soil vapor
extraction system, ‘

e COMPLETION DATE:  According to the schedule [n the above Task
approved by the Executive Officer,

TASK 25: START-UP OF MODIFICATIONS TO SOIL VAPOR
EXTRACTION SYSTEM: Hewlett-Packard shall submit a technical report
acceptable to the Executive Officer documenting completion of any
modifications identified in the above Task.
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f. COMPLETION DATE: 60 days prior to praposed curtailment of any
soil vapor extraction well or soll vapor
treatment system.

TASK 26: SOIL VAPOR EXTRACTION CURTAILMENT CRITERIA
AND PROPOSAL: Hewlett-Packard shall submit a technical report
acceptabie to the Executive Officer containing a proposal for curtailment (i.e.,
termination or significant reduction in pumping rate) from any soil vapor
extraction well(s) or piping and the criteria used to justify such curtailment. If
the reason for curtailment is achievement of final cleanup standards, then the
report shall include a proposal indicating the methods for determining
concentrations of VOCs remaining in the soil. The proposal may include
termination of soil vapor extraction well operation for an extended period of
time to study the effects on chemical migration prior to well abandonment.
The proposal shall include a schedule for implementation.

If the discharger claims that it is not practicable to achieve cleanup standards
through comtinued soil vapor extraction in all or any portion of the

- Contaminated soil area and that significant quantities of chemicals are not being
removexd through soll vapor extraction, the discharger shall evaluate the
reductions-in chemical concentrations and alternative cleanup standards that
can be practicably achieved. The report shall evaluate alternative means of
achieving cleanup standards, whether meeting the cleanup standard is

- technically impracticable, cost effective, and .whether the alternative cleanup
standard proposed will be protective of human health and the environment,

E. COMPLETION DATE:  According to the scheduie in the above Task
approved by the Executive Officer.

TASK 27: IMPLEMENTATION OF CURTAILMENT AND
COMPLETION OF SOIL REMEDIATION: Hewlett-Packard shall submit a
technical report acceptable to thé Executive Officer documenting completion of
the necessary tasks identified in the technical report submitted for the above
task, The report shall include the results of any chemical analyses performed.

page 33



Site Cleanup Reguirements Order No. 94-130 Sepiember 21, 1994
Hewletr-Packard 640, 395 Page Mill Road and Varian 60] California Avenue

h.

COMPLETION DATE: 60 days prior to proposed curtailment of any
groundwater extraction well or groundwater
treatment system.,

TASK 28: GROUNDWATER EXTRACTION CURTAILMENT
CRITERIA AND PROPOSAL: Hewlett-Packard shall submit a technical
report acceptable to the Executive Officer containing a proposal for curtailing
pumping from any groundwater extraction well(s) and the criteria used to
justify such curtailment. This report shall include data to show that
groundwater cleanup standards for all VOCs have been achieved and that
pollutant levels have stabilized or are stabilizing, and that the potential for
pollutant levels rising above cleanup standards is minimal. Curtailment of
groundwater extraction means final shutdown of the system, a phased approach
to shutdown, elimination of pumping in selected wells (including pulsed
pumping), or a similar significant change to the system. In the case of final
shutdown of any portion of the system, the repott shall identify the basis for
the time frame that will be used to confirm that groundwater concentrations
have stabilized at or below final ¢leanup standards and that the potential for
increases above ¢leanup standards is minimal in that portion of the system.

Any proposal to implement final shutdown of the system is subject to approval
by the Board, and any proposal to impiemen: a phased approach to shutdown
of to eliminate the pumping in selected wells shall be subject to the approval
of the Executive Officer and, if requested by the Executive Officer, the Board.

If the discharger claims that it is not practicable to achieve ¢leanup standards
through continued groundwater extraction in all or any portion of the
groundwater plume area, the discharger shali evaluate the reductions in
chemical concentrations, the mass quantities being removed through
groundwater extraction, and alternative cleanup standards that can be
practically achieved. The report shall evalvate alternative means of achieving
cleanup standards, whether meeting the cleanup standards is technically
impracticable, cost effectiveness, and whether the alternative ¢leanup standard
proposed will be protective of human health and the environment.

COMPLETION DATE:  According to the schedule in the above Task
approved by the Executive Officer,

TASK 29: IMPLEMENTATION OF GROUNDWATER EXTRACTION
CURTAILMENT: Hewlett-Packard shall submit a technical report acceptable
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- to the Executive Officer documenting completion of the necessary tasks
identified in the technical report submitted for the above task.

i COMPLETION DATE: 30 days prior to building demolition.

TASK 30: PROPOSAL FOR INVESTIGATION OF AREAS EXPOSED
BY BUILDING DEMOLITION: Hewlett-Packard shali submit a technical

. report acceptable to the Executive Officer proposing a sampling scheduie for
argas which have previously been inaccessible beneath present on-site buildings
because of physical or operational constraints. This includes areas which could
potentially impact groundwater or the environment and were difficult to sample
prior to this Order,

6. OFF-SITE AREA
- (Hewlett-Packard, Varian Associates, and Stanford University, as applicable)

a. COMPLETION DATE: 90 days after request made by the Executive
Officer

TASK 31: MAINTENANCE OF OREGON EXPRESSWAY UNDERPASS
GROUNDWATER CONTROL AND REMEDIATION SYSTEM: Hewlett-
Packard and Varian Associates shall submit 2 workplan and time schedule
acceptable to the Executive Officer for alternate controf and remediation of
groundwater if the present Oregon Expressway Underpass remediation system
is rendered ineffective in remediating or preventing the spread of groundwater
contamination.

b. COMPLETION DATE; . 60 days prior to proposed curtailment of any
groundwater extraction weil or groundwater treatment system.,

TASK 32: GROUNDWATER EXTRACTION CURTAILMENT
CRITERIA AND PROPOSAL: Hewlett-Packard and Varian Associatcs shall
submit a technical report acceptable to the Executive Officer containing a
proposal for curtailing pumping from any groundwater extraction well(s) and
the criteria used. to justify such curtailment. This report shall include data to
show that groundwater cleanup standards for all VOCs have been achieved and
that pollutant levels have stabilized or are stabilizing, and that the potential for
.pollutant levels rising above cleanup standards is minimal, Curtailment of
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groundwater extraction means final shutdown of the system, a phased approach
to shutdown, elimination of pumping in certain wells (including puised
pumping), or a similar significant change to the system. In the case of final
shutdown of any portion of the system, the report shall identify the basis for
the time frame that will be used to confirm that groundwater concentrations
have stabilized at or below final cleanup standards and that the potential for
increases above cleanup standards is minimal in that portion of the system.

Any proposal to implement final shutdown of the system is subject to approval
by the Board, and any proposal to implement a phased approach to shutdown
or to eliminate the pumping in selected wells shall be subject to the approval
of the Executive Officer and, if requested by the Executive Officer, the Board,

If the dischargers claim that it is not practicable to achieve cleanup standards
through continued groundwater extraction in all or any portion of the
groundwater plume area, the dischargers shall evaluate the reductions in.
chemical concentrations, the mass quantities being removed through
groundwatex extraction, and alternative cleanup standards that can be
practically achieved. The report shall evaluate alternative means of achieving
cleanup standards, whether meeting the cleanup standards is technically

- impracticable, cost effectiveness, and whether the alternative cleanup standard
proposed will be -protective of human health and the environment.

c. COMPLETION DATE:  According to tbe schedule in the above Task
. approved by the Executive Officer

TASK 33: IMPLEMENTATION OF GROUNDWATER EXTRACTION

. CURTAILMENT: Hewleti-Packard and Varian Associates shall submit a
technical report acceptable to the Executive Officer documenting completion of
the necessary tasks identified in the technical report submitted for the above
task, . :

d. COMPLETION DATE: November 1, 1995

TASK 34: INSTALLATION OF ADDITIONAL MONITORING WELLS:
Hewlett-Packard and Varian Associates shall submit a technical report
acceptable to the Executive Officer documenting installation of any remaining
groundwater monitoring wells, CPTs, or hydropunches nesded to assess: the
effectiveness of the groundwater extraction system, the vertical and lateral
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distribution of the current groundwater plume and the future changes in plume
dimensions as identified in a September 7, 1994 letter from Hewlett-Packard
and Varian to Board staff.

c. COMPLETION DATE: December 1, 1994

TASK 35: WORKPLAN FOR INSTALLATION OF EXPANDED
GROUNDWATER EXTRACTION AND TREATMENT SYSTEM:
Hewlett-Packard and Varian Associates shall submit a workplan and time
schedule acceptable to the Executive Officer for installation of the expanded
groundwater extraction system, as outlined in the selected final remedy
(Alternative 2) described in the Feasibility Study and for evaluation of capture
area. The workplan shall contain the final construction schedule through
submittal of the start-up report.

- f. COMPLETION DATE: Twelve months following approval of the
workplan

TASK 36: START-UP REPORT FOR GROUNDWATER EXTRACTION
AND TREATMENT SYSTEM: Hewlett-Packard and Varian Associates shall
submit a technical report acceptable to the Executive Officer documenting -
installation of the groundwater extraction system described in the above Task.
The report shall contain as built construction drawings of the entire system and
the first two weeks of monitoring data. '

g- COMPLETION DATE:  Nine months following date of start-up report

TASK 37: EVALUATE CAPTURE AREA OF IMPACTED
GROUNDWATER AND PROPOSE ADDITIONAL EXTRACTION
WELLS IF NECESSARY: Hewlett-Packard and Varian Associates shall
submit a technical report acceptable to the Executive Officer documenting
implementation of the expanded groundwater extraction system and coataining
an evaluation of the capture zones of all groundwater extraction systems that
impact groundwater in the COE and Perimeter Areas. The capture zones must
affect on- and off-site groundwater with chemical concentration above the
cleanup standards that originates from the sites. This evaluation must also
propose additional extraction wells, if necessary, and an implementation

page 37



Site Cleanup Requirements Order No. 94-130 Seprember 21, 1994
Hewlett-Packard 640, 395 Page Mill Road and Varian 601 California Avenue

schedule, This report shall contain data from the on-site areas and the Off-Site
Area.

h. COMPLETION DATE:  According to a schedule set in the above Task
approved by the Executive Officer

TASK 38: START-UP OF MODIFICATIONS TO GROUNDWATER
EXTRACTION AND TREATMENT SYSTEM: Hewlett-Packard and
Varian Associates shall submit a technical report acceptable to the Executive
Officer documenting completion of any modifications identified in the above
Task.

7. ALL AREAS | | -

(Hewlett-Packard, Varian Associates, and Stanford University, as applicable)
a. COMPLETION DATE:  June 1, 2000

TASK 39: FIVE YEAR STATUS REPORT AND EFFECTIVENESS
EVALUATION: Hewlett-Packard and Varian Associates, as applicable, shall
submit a technical report acceptable to the Executive Officer containing the
results of any additional investigation; an evaluation of the effectiveness of
installed final cleanup measures and cleanup costs; additional recommended
measures 10 achieve final cleanup objectives and standards, if necessary;
projected costs necessary 10 achieve cleanup objectives and standards; and the
tasks and time schedule necessary to implement any additional final cleanup
measures, This report shall also describe the reuse of extracted groundwater
and evaluate and document the cleanup of contaminated groundwater, If
cleanup standards in this Order have not been achieved on-site and are not
expected to be achteved through continued groundwater extraction and/or soil
remediation, this report shall also contain an evaluation addressing whether it
is technically practicable and cost effective to achieve the cleanup standards,
and if so, a proposal for procedures to do so.

b. COMPLETION DATE: 90 days after request made by the Executive
Offwer

TASK 40: EVALUATION OF NEW HEALTH CRITERIA: Hewlett-
Packard and Varian Associates, as appiicable, shall submit a technical report
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10.

acceptable to the Executive Officer which contains an evaluation of how the
final plan and cleanup standards would be affected, if the groundwater or soil
cleanup standards listed in Table 1 of this Order change as a result of
promulgation of revised drinking water standards, maximum contaminant
levels or action levels or other health based criteria.

COMPLETION DATE: 90 days after request made by the Executive
Officer

TASK 41: EVALUATION OF NEW TECHNICAL INFORMATION:
Hewlett-Packard and Varian Associates, as applicable, shall submit a technical

-report acceptable to the Executive Officer that documents an evaluation of new

technical and economic information which indicates that cleanup standards or
cleanup technologies in some areas may be considered for revision, - Such
technical reports shall not be required unless the Executive Officer or the
Board determines that-such. new information indicates a reasonable possibility
that the Order may need to be changed under the criteria described in Findings
18 through 21. ° ‘

The submittal of technical reports evaluating final remedial measures will
include a discussion of the cost, effectiveness, and impact on human health,
and the environment with the guidance provided by Subpart F of the NCP (40
CFR Part 300); Section 25356.1{c) of the California Health and Safety Code;
CERCLA puidance documents; and shall be consistent with the State Water
Resources Control Board's Resolution No, 68-16, “Statement of Policy with
Respect to' Maintaining High Quality of Waters in California.”

If the dischargers are delayed, interrupted or prevented from meeting one or
more of the completion dates specified in this order, the dischargers shall
promptly notify the Executive Officer, and the Board may consider revision to
this Order for such delays,

Technical status reports on compliance with the Prohibitions, Specifications,
and Provisions of this Order shall be submitted quarterly to the Board
commencing on QOctober 15, 1994 (for June, July and August), and covering
the previous quarter, - Reports shall be submitted on a quarterly basis, until
one year after implementation of the expanded groundwater extraction and

. treatment system. - The technical reports may then be submitted semi-annuaily -

after the se¢ond and fourth quarters thereafter, or as required by the Executive
Officer. These reports shall consist of: (1) a summary of work completed
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11,

12,

I3

since submittal of the previous report and work projected to be completed by
the time of the next report, (2) identification of any obstacles which may
threaten compliance with the schedule of this Order and what actions are being
taken to overcome these obstacles, and (3) include, in the event of non-
compliance with any Provision or Specification of this Order, written
notification which clarifies the reasons for non-compliance and which proposes
specific measures and a schedule 1o achieve compliance. This written
notification shall identify work not completed that was projected for
completion, and shall identify the impact of non-compliance on achieving

compliance with the remaining requirements of this Order,

These reports shall also identify any problems with or changes in the
extraction and treatment system. 'Additiona]ly, the reports shall include, but
not be limited o, updated water table and piezometric surface maps and plume
maps for all affected water-bearing zones as specified in the current
groundwater self-monitoring program requirements, and appropriately scaled
and detailed base maps showing the location of all monitoring wells and
identifying adjacent facilities and structures, These reports may be combined
with quarterly SMRs required per Provision C 1,

On an annual basis beginning with the rcport due January 31, 1996, or as
required by the Executive Officer, the status report shall include an evaluation
of the progress of cleanup measures such as hydraulic control of the plume,
performance of the remedy, estimation of capture zones infiuenced by
extraction wells, establishment of cones of depression using field data, and a
discussion of water quality data relevant to the evaluation of the progress of
cleanup measures, The report shall also evaluate the effects of operation of
existing extraction wells on groundwater levels and an estimate of the amount
of chemicals removed via the extraction systems, These reports may be
combined with quarterly SMRs required in vansmn C.1. No such report
needs to be filed in 2000.

Non-Binding Allocation of Responsibility: The cost of implementing the
selected remedy should be allocated to Hewlett-Packard (45%) Varian
Associates (45%) and Stanford (10%). These parties reserve all of their nights
against and with respect to any other potentially responsible parties under any
applicable law, including those named previously in this Order.

All technical reports or technical documents shall be signed by or stamped

with the seat of a registered geologist, engineering geologist, or professional
engineer,
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14.

15.

16.

17..

i3,

All samples shall be analyzed by State certified laboratories or by laboratories
accepted by the Board using approved EPA methods, where available, for the
type of analysis to be performed. All laboratories shall maintain quality
assurance/quality control records for Board review.

The dischargers shall maintain in good working order, and operate as
efficiently as possible, any facility or control system installed to achieve
compliance with the requirements of this Order.

Copies of all correspondence, reports, and documents pertaining to compliance
with this Order or proposed changes to this Order shall be provided 10 the
following agencies:

a. Santa Clara Valley Water District
b. U.5. Environmental Protection Agency, Region 9 (H-6-3)

e California EPA/DTSC Site Mitigation Branch

The Executive Officer may additionally require copies of correspondence,
reports, and documents pertaining to compliance with this Order to be

- provided to a local repository for public use.

The dischargers shall permit the Board -or its authorized representative, in
accordance with Section 13267(c) of the Califomia Water Code:

a. Entry upon premises in which any pollution sources exist or may exist,
consistent with the site Health and Safety Flan, or upon premises in -
which any required records relevant to this Order are kept.

b. Access to copy any records required (o be kept under the requirements
of this Order.

. Inspection of any monitoring equipment or methodology implemented:
in response to this Order.

d. Sampling of any groundwater or soil which is accessible, or may
become accessible, as part of any investigation or remedial action
program undertaken by the dischargers.

If any hazardous substance, as defined by Section 13050 of the California

Water Code, is discharged in or on any waters of the state, or discharged and
deposited where it is, or probably will be discharged in or on any waters of
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19.

20.

2].

the state, the dischargers shall report such discharge to this Board, at (510)
286-1255 on weekdays during office hours (8 am to 5 pm) and to the Office of
Emergency Services at (800) 852-7550 during non-business hours. A writiten
report shall be filed with the Board within five working days and shall contain
information relative to: the nature of waste or pollutant, quantity involved,
duration of incident, canse of spill, SPCC plan in effect (if any), estimated size
of affected area, nature of effect, corrective measures taken or planned,
schedule of such measures, and persons/agencies notified.

Hewlett-Packard shall provide wriiten notification of any changm in site
occupancy or ownership associated with facilities at 395 Page Mill Road and
640 Page Mill Road (so long as Hewlett-Packard is a current occupant or
owner of such facilities) described in this Order within one’ month after such
c!wngcs. Stanford University shall provide written notification of any changes
in site occupancy or ownership associated with facilities at 601 California
Avenue and 640 Page Mill Road (so long as Stanford University is a current
occupant or owner of such facilities) déscribed in this Order within one month
after such changes. i

The Board will review this Order periodically and may revise the requlremcnts
when necessary. .

This Order supersedes and rescinds the following Board orders:

Discharger/Area - Order No.
Hewlett-Packard/395 Page Mill Road 89-050
Hewlett-Packard/640 Page Mill Road 90067

Varian Associates/601 California Avenue . 90-066

I, Steven R. Ritchie, Executive Officer, do hereby certify that the foregoing is a full, tne,
and correct copy of an order adopted by the California Regional Water Quality Control
Board, San Francisco Bay Region, on September 21, 1994.

Attachments;

Stcven R. Ritchie

Executive Officer

Self-Monitoring Program
Site Map )
Table 1 Groundwater Cleanup Standards

page 42



TABLE 1
SITE CLEANUP REQUIREMENTS
GROUNDWATER CLEANUP STANDARDS
HEWLETT-PACKARD 640 PAGE MILL ROAD
 VARIAN 601 CALIFORNIA AVENUE
HEWLETT-PACKARD 395 PAGE MILL ROAD

CHEMICAL I ChEANUP STANDARD E
Acetone 3,500
Benzene 1
1,1-Dichlorcethane 5
1,2-Dichlorcethane 0.5
1,1-Dichlorocthene | 6
cis-1,2-Dichloroethene 6
trans-1,2-Dichloroethene 10
Methylene Chloride : 5
‘ Tetrachloroethene . 5
- 1,1,1-Trichloroethane 200
i 1,1,2-Trichloroethane | 3
Trichloroethene 5
"Freon 113 " . 1,200
1,2-Dichlorobenzenc 600
N 1,2,4-Trichlorobenzene | N R

For all chemicals except Acetone, cleanup standards for groundwater are federal or state
MCL"s, whichever is lower. For acetone, there is no federal or state MCL and the cleanup
standard is based on the EPA reference dose and a hypothetical maximum exposure rate.
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

GROUNDWATER SELF-MONITORING PROGRAM

FOR

HEWLETT-PACKARD COMPANY

640 Page Mill Road Facility
Palo Alto, Santa Clara County

395 Page Mill Road Facllity
Palo Alto, Santa Clara County
VARIAN ASSOCIATES

601 California Avenue Facility
Palo Alto, Santa Clara County

ORDER NO. 94-130

Adopted on September 21, 1994



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

HEWLETT-PACKARD COMPANY
640 Page Mill Road
395 Page Mill Road

VARIAN ASSOCIATES
601 California Avenue

Palo Alto, Santa Clara County
GROUNDWATER SELF-MONITORING PROGRAM

GENERAL

Reporting responsibilities of waste dischargers are specified in Sections 13225(a),
13267(b), 13268, 13383 and. 13387(b) of the California Water Code and this Regional
Board's Resolution No. 73-16.

- The principal purposes of a monitoring program by a waste discharger, also referred to

. as self-monitoring- program, are: (1} to document compliance with waste discharge
requirements and prohibitions established by this Regional Board, (2) to facilitate
self-policing by the waste discharger in the prevention and abatement of pollution arising
from waste discharge, (3) to develop or assist in the development of effluent or other
limitations, discharge prohibitions, national standards of performance, pretreatment and
toxicity standards; and other standards, and (4) to prepare water and waste water quality
inventories,

SAMPLING AND ANALYTICAL METHODS

Sample coilection, storage, and analyses shall be performed according to the EPA .
Method 8000 series in "Test Methods for Evaluating Solid Wastes, Physical/Chemical
Methods,™ dated November 1990; or other methods approved and specified by the
Executive Officer of this Regional Board,

T BE H EGI

1.  Violations of Requirements

In the event the discharger is unable to comply with the conditions of the site
cleanup requirements and prohibitions due to:

a, Maintenance work, power failures, or breakdown of waste treatment
equipment, or



Groundwater SMP Order No. 94-130 September 21, 1994
Hewlen-Packard 640, 395 Page Mill Road and Varian 601 California Avenue

b. accidents caused by human error or negligence, or
c. other causes, such as acts of nature, or
d.. poor operation or inadequate system design,

the discharger shall notify the Regional Board office by telephone as soon as he
or his agents have knowledge of the incident and confirm this notification in
writing within 5 working days of the telephone notification, The written report
shall include time, date, and person notified of the incident. The report shall
include pertinent information explaining reasons for the noncompliance and shall
indicate what steps were taken to prevent the problem from recurring,

2. The discharger shall file a written technical report to be received at least 30 days
prior to advertising for bid (or 60 days prior to construction) on any construction
project which would cause or aggravate the discharge of waste in violation of
requirements; said report shall describe the nature, cost, and scheduling of all
action necessary to preclude such discharge. ‘

3. elf- itoring Reports

Written reports shall be filed regularly for each calendar quarter (unless specified
otherwise) and filed no later than the fifteenth day of the following quarter. The
next quarterly report is due October 15, 1994, The reports shall be comprised
of the following:

a. Letter of Trangmitial:

A letter from the discharger transmitling self-monitoring reports should
accompany each report. -Such a letter shall include a discussion of
requirement violations found during the reporting period and actions taken
or planned for correcting any requirement violations. If the discharger
has previously submitted a detailed time schedule for correcting
requirement violations, a reference to this correspondence will be satisfac-
tory. Monitoring reports and the letter transmitting reports shall be signed
by a principal executive officer or a duly authorized representative of that
person, .

- The letter shall contain a statement by the official, under penalty of

perjury, that to the best of the signer's knowledge the report is true and
correct. :

page 3



Groundwater SMP Order No. 94-130 September 21, 1994
Hewlen-Packard 640, 395 Page Mill Road and Varian 601 California Avenue

Results of Analyses and Observations

b..

(1)

@)

3

“)

)

(6

(D

Results from each required analysis and observation shall be
submitted in the quarterly self-monitoring regular reports. Results
shall also be submitted for any additional analyses performed by
the dischargers at the specific request of the Board, Quarterly
water level data shall also be submitted in the quarterly report.

The quarterly reports shall include the groundwater extraction rates
from each extraction well, water level data from the extraction
wells, the results of any aquifer tests conducted during the quarter.

- The quarterly reports shall include a discussion of unexpected

operational changes which could affect performance of the
extraction system, such as flow fluctuations, maintenance
shutdown, etc.

The quarterly report shall also identify the ﬁnalytical procedures

- used for analyses either directly in the report or by reference 10 a

standard plan accepted by the Executive Officer. Any special
methods shall be identified and should have prior approval of the
Board's Executive Officer,

The discharger shall describe in the quarterly Self-Monitoring
Report (SMR) the reasons for significant increases in a pollutant
concentration at a well. The description shall include:

a) the source of the increase,

b) how the discharger determined or will investigate the
source of the increase, and

¢) what source removal measures have been completed or will
be proposed.

- Original tab results shall be retained and shall be made available

for inspection for six years after orgination or untit afier all
continuing or impending legal or administrative actions are
resolved,

A map or maps shall accompany the quarterly report, showing all -
sampling locations and plume contours to final cleanup levels.

page 4
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®)

®

The discharger shall describe in the quarterly monitoring report the
effectiveness of the actions taken to regain compliance if com-
pliance is not achieved. The effectiveness evaluation shall include
the basis of determining the effectiveness, water surface elevations
and water quality data.-

The annual report shail be combined with the fourth quarter
regular report and shall include cumulative data for the current
year, ‘The annual report for December shall also include
minimum, maximum, median, and average water quality data for
the year, a summary of water level data, and GC/MS results. The
report shail contain both tabular and graphical summaries of
historical monitoring data. ‘

d. SMP Revisions;

Additional long term or temporary changes in the sample collection
frequency and routine chemical analysis may become warranted as
monitoring needs change. These changes shall be based on the following
criteria and shail be proposed in a quarterly SMR. The changes shall be
implemented no earlier than 45 days after the self-monitoring report is
submitted for review unless approved in wnting. .

Criteria for SMP revision:

Q)

- (2)

&)

@)

)

. Discontinued analysis for a routine chemical parameter for a

specific well after a two-year period of below detecuon limit
values for that parameter.

Changes in sampling frequency for a specific well after a two-year
period of below datection limit values for ail chemical parameters
from that well. '

Temporary increases in sampling frequency or changes in
requested chemical parameters for a well or group of wells because
of a change in data needs (e.g., evaluating groundwater extraction
effectiveness or other remediation strategies).

Add routine analysis for a chemical parameter if the parameter
appears as an additional chromatographic peak in three consecutive
samples from a particular well.

Alter sampling frequency based on evaluation of collective data
base.

page 5
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D. DESCRIPTION OF SAMPLING STATIONS

All existing and future monitonng and extraction wells as appropriate. See Table [ and Figure
2 (attached) for monitoring and extraction wells installed at the time of the adoption of this SMP,

E. SCHEDULE OF SAMPLING AND ANALYSES
1. The schedule of sampling and analysis shall be that given in Table I (attached).

2. In addition, if a ﬁrevinusly undetected compound or peak is detected in a sample
from a well, a second sample shall be taken within a week after the results from
the first sample are available. All chromatographic peaks detected in two
consecutive samples shall be identified and quantified in the quarterly report,

3. Groundwater elevations shall be obtained on 2 quarterly basis from all wells at
the site and submitted in thé quarterly report with the sampling results.

4, Well depths shall be determined on an annual basis and compared to the depth of
the well as constructed. If greater than ninety percent of screen is covered, the
discharger shall clear the screen by the next sampling;

I, Steven R. Ritchie, Executive Officer, hereby certify that the foregoing Self-Monitoring
Program: '

I Has been developed in accordance with the procedure set forth in this Regional Board's
Resolution No, 73-16 in order to obtain data and document compliance with site cleantip
requirements established in Regional Board QOrder No. 94-130

2. . May be reviewed at any time subsequent to the effective date upon written notice from
the Executive Officer or request from the discharger, and revisions will be ordered by
the Executive Officer or Regional Board.

3. Was adopted by the Board on September 21, 1994 - . )
/? kAl—

%

Steven R, Ritchie

Executive Officer

Attachments:

Table 1 - Sampling Schedule
Figure 1 - Site Vicinity

Figure 2 - SMP and other wells
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TABLE 1
SELF MONITORING PROGRAM
SAMPLING SCHEDULE
HEWLETT-PACKARD 640 PAGE MILL ROAD
VARIAN ASSOCIATES 601 CALIFORNIA AVENUE
HEWLETT-PACKARD 395 PAGE MILL ROAD

WELL
| NUMRER
i

8010 + Freon £240 + Freon

(n

8020+ Acetons

8270

or TPH

017B

F21A1U

F22A1U

F23A

027A1

O28A1

$270, A

F29A1U

' kFauAlu @

FI2A

Fi3B

F34A

FI5B

FI6A

FI7A

F38A

F39A

F40A

F42a1

F43A1U (2)

{| Fasa

l[rmsmu @

[F%Al

[F49Al

' EFSIAI

>sI>>>[>l>l=>>l>(>>>|>[>{=[=|=1>>]>|>> >

vl oo |o || |o | v |w 0 |» |0




WELL
NUMRER

8010 + Freon

8020+ Acetone

£240 + Froon
(1)

g270
or TPH

052A2

F53A1U

F34A1U

F5TALU
F58A

| essaru
| Farau

F6lAl

F63AIU/AL

F64Al

F65A1U

Q10 O |12 |Q QO |« |Q |w |« |0

F66A

| o67AZ

L]

0O68A1

fa

O69A2D
070A1

F73A1

FT4A

FI5A1U

F76A2 (3)

F77ALU (3)

F18A1

F79A2D

3 FE3ALU

Fg4Al

Fi5A1

O |w o |» |00 L |o |0 |o |0

F86A2

i F87A2

L]

| Essatu

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>




WELL
NUMBER

4

8010 + Freon

8020 4+ Acetone

£240 + Freon
n

8270
or TPH

F89A

FOOALIU

F91A1

F92A2
F931A1U

F95A

F97A

F98A

1008

F101B

Fi02B

O105A2

Fl06A1

F103B
Q104A]L

F107A2

Ol08A1

Ol09A2

I} ©110A1

Ol11A2

O112A1

O113A2

011442

Ol15A1

O116A1

8270, Q

Ol17A2

8270, 8

“ 0118B

8270, A

F o119a1

£270, §

HE 120A2

Slololcilo ool | |0 || e v | |

e | foa Jon e o |os oo o |os |00 [0 dea |0 |t

x>l ledzislzlels x>z |ztr|r|r(=i=i>[>]>|>|>]>|>]|>

8270, §




WELL
NUMBER

8010 + Freon

8020+ Acetons

8240 + Frecn
{1)

8270
or TPH

lOlllM

O122A2

F123Al

F124A2

FI125A1

Fl26A2

F127A1

F128A

FI129Al

F130A1U

F131Al

F132A2

| F133B

Fi34Al

F135A1

F136 A1

F137Al

FI41A1U

Fl42A}

F143A1U

Fl144A2

F145A1

F146A1U

Fl47Al

EW-4

EW-5

EW-6

[ewe

[ews

clolcleolelecjc|lo|lo|lo i | |w oo |U v (jo|l& |9 |m|O0|o|0 |0 |0 |w |

s i e i{s|s|r|lz|>|>|>|>irpix|>|>1>|>{>{(>|>|>|>|>|>|>|>|>|*>




WELL
NUMBER

8010 + Freon

8020+ Acetone

8240 + Freon
m

8270
or TPH

EW-9

EW-10

EW-11

EW-13

Vi-1

VE-2

Vi-2X

VE-3

Vi-4

V8.5

VE-6

V&7

V§-8

VE-8X

V9

V-9X

V-10

VE-13B

V8-14X

va-12

V.21

V-33A2D

W-3A1U

cluleleclolelv|v|vloleolo v |l le oo oo |e e |C |

> >z =[z1>lz|>|z{=|>>[>|>|>|>|>|>>]>]|>|>

W-4A1U/Al

TPH, A (4)

W-5A1

W-6A1U

W-7A1U

W-8A1U

TPH, A (4)

W-9A1U/AL

e |le o« o

= - = R




WELL 8010 + Freom
NUMRER

8020 + Acatone 8240 + Freon 8270
(1} or TPH

| w-10a1u

| w-uatw

TPH, A (4)

W-12A1U

W-13A2

W-14A1U/AL

W-16A1

W-17A2

. W-19A2

W-20B

EP-3 (3)

Bw4

MB-2

SH-1

Qoo |e |o|a|w |8 |8 |0 o e |w |

VE-1

OEU-MANHOLE

4

- I - S O - - - - O I -

Q = quarterly

§= gemiannually

A = anpually

‘8010 + Freon = EPA method 8010 and Freon 113
8020 + Acétone = EPA method 8020 and Acctone
8240 = EPA method 8240 + Freon 113

8270 = EPA method 8270 '

TPH = EPA method 8015 and 55204413

Wetl Numbering scheme

O = 640 on-site well

F = COE or perimeter well

EW = Exiraction well, HP associated or off-site
X = Extraction well, Varan 601 associated
V = Varian 601 associated well

W = HP 395 on-site well

A= A zome well

Al = Al zonc well

AlU = Al Upper zone well

A2 = A2 zome well

A2D = A2 Deep zone well

B = B zone well

OEU = QOregon Expressway Underpass

(1} Annual EPA Method 8240 analysis is in place
of (and not in sdditicn to) quarterly EPA Methods
8010 and 8020 analysis.
(2) Not currently sampled; resume sampling whea
the A1U zone resatucates,
(3) Not currently ssmpled; resume sampling if
Access is obtained.

. (4) Simple ooly if TPH is left behind in soil at
concentrations greater than 100 parts per million

* after site redevelopment.

- v w
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| Reglonal Water Board
Announces Proposed Cleanup Plan

The California Regmnal Water Quality Control Board
(Regional Board) is considering a Proposed Flan and
Tentative Order for soil and groundwater cleanup by
_Hewtcu-Paci'card Company and Varian Associates, Inc.in -
Fale Alto, California (Figuré 1). The Proposed Plan
includes cleanup actions by each of the companies at their

" respective-sites and a combined cleanup effort off-site.
These are the Hewlett-Fackard sites at 640 and 395 Page
Mill Road and the former Varian site at 601 California
Avenue (Figure 2).

The companies have compleled & Remedial Investigation
(RI) of chemical releases to soi! and groundwater in the
Califomia-Olive-Emerson (COE) Area and Perimeter -
Area (the “Area”) shown on Figure 2, The EPA has also
prepared a Baseline Public Health Evaluation (BPHE)
assess possible public health risk from the site. Based on
these investigations, the companies have completed a
Feasibility Study (FS) of cleanup options, The Cleanup
Plan is designed to restore protect shallow groundwater as
a potential source of drinking water by cleaning up conta-
minated soils at the Sites and groundwater both at the Sites
and in the off-site arca,

The purpose of the Fact Sheet is to summarize the clecanup
standards and oplions under considetation by the Regicnal
_ Board and to invite community members to inform the
Regional Board of their preferences and concerns,

SITE BACKGROUND AND HISTORY

This section discusses shie history, on-site soil investigations,
and interim cleanup actions that have been wnderaken to
clean up soils and groundwater in the vicinity of on-site
source areas. The 640 Page Mill Road Site is a federal
Superfund site, which also includes 1he off-site area defined
in F:gl.u'e 2. The fotmer Varian 601 California

Words appearing in -raizca‘ it 1h|s faet sheat are dcﬁncd in dv: Glossary
on page 9,

' -Augu51 19, 1994, ‘All COMmEnts- n:cewcd by the Buard

‘ 'remecly "Copies.of fact ShEElS,J.hB Remedml lnvmlga(mn,
g Feaslbllity Study, I Bascline Bubli¢. Health Evaluation, and.
. other’ sue-mlated"dﬂcuments are: avallable at the mfcrma

‘ (mn repmlmncs de:nuf‘ ed Dn page 9. i ‘

N 'YmLcan scnd wn;ten commenls posnna:ked r.m‘lau:rtheu
: Auguabl? 1994 m L . .

| site.. Board: staff swill rcpon O Ihe clmmup almmauves a.nd
' the Board’s prnposed rEme,dJes TR _

) Thc chl I
" encolrages’you (o review ad comment:on the Proposed

' Rcs:d«:nu, of Pala A!m and other mlel‘ﬁled pe:nple are

- You w1ll have a chance. IG ask qucsuom a.nd cmmnenr on :
| the. cleanup a[[emﬂDVCb at tht: mcelmg Commtnt.s may:

Publuc Rev:ew and Comment.Penod

l Bcnard wclcdmes yuur pamclpauon and 7
Plari: élurmg the pubhc comment: pennd Tuly Zﬂ'ﬂuﬂugh

WIU bhe. responded to and considered-in the- selcctmn of the -

2101 Webster Street Sulte 500
Oak.land CA 94'612'- T

. Cnmmumty Meeting

invited toan upcormng mea(mg regarding: i 1nvcsuganon -
and. proposed cléanup. actlwtles “at the Hewleu-Packard

Tutsday Jul}' 26 1994.
- 1:00 pra -
ESCOndldO_SQhGOI
_’. -,ai;o?Escandida: Road -
N Sta.nford Canfcrmm i




Avenue and the HP 395 Page Mill Road Sites are. not part of .
the federal Superfund site. The Regional Board is the
lead agency regulating the cleanup under a formal agree-’
.ment with the U.S. Environmental Protsction Agency

(EPA). Investigations at the Varian 611 Hansen Way Sitc,

“locared south of the Area, are under the oversight of the

California EPA, Department of Toxic Suhstances Control |

(DTS,

'Hewlett-Packard 640 Page Mlll Road

. 'I'he HP 640 Page Mill Road Site is owned by Stanford
University. The Site was first developed in 1955. The .
Palo Alto Engineering Company occupied the building:

. from January 1955 until October 1962, HP occupied the |

building in November 1962 and manufactured semicon-
ductors ai the Site from 1964 to 1986, when operations
ceased, The facility was inactive until 1992, when-the
original buildings were demolished. Construction of a
new office building was completed in April 1994,

gt P e
3% Poge WA

Figure 1. -

The principal source of soil and groundwater contamina-
- tion at this facility was an underground tank used to store
waste solvents, The tank was removed in July 1981, and
810 cubic yards of soil were excavated from the former
tank area in the fall of 1987, Qther likely sources of
chemical releases to soil included a below grade acid neu-
tralization sump, transport piping, and a centrifugc that
was used for gallium arsenide and other wastes, As part
of the closure of these tnits between November 1987 and
February 1988, 22 cubic yards of soil were excavated.
Since April 1991, extensive remedial measurcs have been
conducted in conjunction with site redevelopment. These

included additional excavation of 10,000 cubic yards of
soil and installation of a soil venlmg system to remediate

. volatile organic compounds (VOCs) remammg in smls in
" the vicinity of the former Lmdergmund tank '

Grouhdwater cxaracr.ion has been cunducted at the 640
Page Mill Road Site in the vicinity of- the former under-

" ground tank since February 1987, In addition, two shal-
- low extraction wells operated at the former Mayfield . .
- School property until mid-1991, when operauons ceased '_

due to declmmg water lew:ls

Former Varlan BO1 Callfurnia Avenue

‘The 601 California Avenue. Site i is r.\wned by Smlfntd
* University. The 601 California Avenue Site was original-

ly leascd from Stanford by the General Electric Company-
(GE) from 1954 to 1965. (GE conducled research and
manufactured electron tubes and.other devices at the site.
Varian leased and occupied the site from 1965 to 1991
and-manufactured vacuum tubes and solid state night -
vision tubes and devices. In Februm'y 1991, the opera-
tions were sold,.and the 601 California Avenue Sue is
currently occuplcd by Intevac. : :

Extensive investigations have been ongoing a1 the former
Varian 601 California Avenye Site since 1986, The pri-
mary source area identified at the site is located in the .

courtyard of the building, where a dry well was discov- . -~

cred in 1990 and subsequently remaved along with sur-
rounding soil. A second source area was identified on the .
southern side of the building, where elevated levels of
WOCs have been found in s0il and groundwater, Both of
these areas are being remediated by a soil venting system
that was installed in June 1991 and expanded in June
1992, The system remains in operation and is being fur-
ther expanded in Summer 1994

Groundwaler has been extracted from a well-located
within the courtyard since September 1987, Two addi-
tional extraction wells began operation in March 1992
and August 1992, respectively. A fourth extraction well

. will begin operation following start:up of new extraction

wells a1 the adjacent HP 640 Page Mill Road Site,

Hewlett-Packard 395 Page Mill Road

The HP 395 Page Mill Road Site is owned by Hewlett-
Packard, The Site was developed and has been occupied
by HP since 1942 and has housed various industrial oper-

~ ations telated to the manufacture of electronic equipment.

Current industrial activities include plastics molding, and
fabrication and finishing of a[uminum-pan's. '
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Subsurface mvesngauons were initiated at the 395 Page
Mill Road Site to investigate an underground waste sol-
vent storage tank that was taken out of service in 1982,
Extensive investigations bave been completed over the
last decade to characienze the extent of chemicals present
in vadose zone soils and groundwater. Based upon the
results of these investigations, severat remedial actions
have been implemented, including operation ofa soil
venting system near the former underground waste sol-
vent tank (from August. 1987 through approximately
January 1989), excavation of vadose zone soils from six
areas of:the Site that were found (o contain total VOC
-~concentrations above the soil remediation goal of 1 part
per million, and recovery of a small amount of dense,

namaqueous phase ltqmd (DNAPL) that cxlsts in one of
the on-site obs.arvauon wells. ©

Other Cleanup sltes ‘
"The Regional Board and a sister agencyfﬁe_‘DeiJartn{en;

of Toxic Substances Control-oversee investigation and:
cleanup activities at several otfier sites in the Stanford |
Research Park, The largest site with contaminated
groundwatz:r affecting the area addressed in this fact shect .
is the Varian 611 Hansen Way site, Coma:runated '
groundwater from the 611 sile is moving into the COE .
and Perimeter Areas. The Varian 611 site is currently in-
the process of having cleanup plans approved. -




.. REMEDIAL INVESTIGATION
) ‘R_ESULTSIINTERIM_CLEANUP ACTIONS

A Remedial Investigation (RI) was conducted to charac-
terize the nature and extent of chemicals in soil and
groundwater, and interim cleanup actions have been

- undertaken at Hewlett-Packard and Varian Sites and with-
in the off-site ares. An overview of RI activities and
interim cleanup actions associated with ofi-site soil at the
 Hewlett-Packard and former Varian Sites was presmted
above. Summaries of RI results and interim cleanup
actions for groundwater in-the entire study area are brief] y
mscussc:d below.

Area ol Study

“The area of the groundwater investigation includes the
area thut has been designated the California-Olive-
Emerson (COE) Study: Area; because it is bounded by
California Avenue lo the west, Olive Avenue to the east,
and Emeérson Street to the north, and an adjacent area des-
ignated the Perimeter Area, which extends from Olive

" Avenue to Margarita Avenue east of Matadero Canal (see
Figure-2). ) S

_Slte Hydrogeology

" The area of study is underlain by alluvial fan deposits.
- associated with the San Francisquito Creek to the west
and Matadero Creek to the ¢ast. Two primary water-bear-
ing aquifers are identified within the alluvial- fan deposits.’
These are tecmed the A Aquifer, which extends between
approximate depths of 13 to 55.feet below ground, and
the deeper B Aquifer, which was encountered below a _
depth of 60 feet below ground. The regional direction of
groundwater flow is northeasterly, from the hills toward
San Francisco Bay. Within the Area, groundwater gradi-
‘ents in the A Aquifer are affected by pumping from the
‘Qregon Expressway Underpass (OEU) dewatering s5ys-
tem, which draws grovndwater toward the subdrain col-
lection system, with localized deflections that are attrib-
tted to the mambuuon of coarse and {ine-grained sedi-
ments,

Groungwater Quality

The principal chemicals of concern in groundwater within
the Area are chlorinated volarile organic compounds

(VOCs). Trichlotoethene (TCE) is the VOC most widely

distributed and detected at the highest concentrations,
VOCs are restricted vertically o depths less than 45 feet,
or within the A Aguifer, except in two places; the mmedi-
ate vicinity of the above-described former underground
storage lank at the 640 Page Mill Rogd Site and the
Clocktower Plaza area (Figure 2). The VOCs detecied in
the Clocktower Plaza location have been at concentrations

above the maximum contaminant levels ( MC‘LS). The RI

- has shown that chemicals in groundwater do not extend

beyond High and Emerson Streets to the north, California

. Avenue to the west, or beyond Margarita, Fernando, and

El Carmeio Avenues to the gast of Matadero Canal
(Figure 2). The distribution-of VOCs appears to be

. strongly influenced by hydraulic effects imposed by the .

long term operation of the OEU dewatenng syswm

Interim Hemed;al Measures (IHMs) far Groundwater

In addltmn to the above-described cxtracuon wells thnt .
have been operated at 640 Page Mill Road, 601 Ca_hfonua
Avenue,and the former Mayfield School property, nine

- groundwater extraction wells were installed in late 1992

and early 1993 as part of an expanded remedial system
that was approved by the Regional Board. The ¢xpanded
extraction system located both on-site and offsite began -
operation in April 1994, along with another existing

" gxtraction well located at 601 Cahforma Avenue.

RESULTS OF THE PUELIC HEALTH

- EVALUATION

A Baseh'ne Public Health Evatuazio'ﬁ (BPHE) is condu_ct~_
ed at every site in accordance with Superfund regulations,

 The purpose of the BPHE i to evaluate the risk posed by

the site prior to cleanup activitics. The BPHE examines
the chemical concentrations present at the sité; and the

~ possible routes and rates of exposure 10 humans. Once '
the potential risk from the site is established, judgements - -

can be made as to which environmental Iaws and .
standards are applicable to the situation and what cleanup
levels are appropriate.

Palo Alto's Water

‘:'Thc Clty of Pala Alio, 5uppl:es drinking 3 WaleF 0. appmxl- A
" matcly 26 000 homes.” Presently, 100% of the waler -
. comes from the San Francisco Water Department's Hr.tth ot
X He.tchy System. The City: also has an £MmeIgency. backup
watér supply systeth that relies-on-2 wélls owned and =+ |
-optrated by-the City..: "[‘mm: wells are closely mnmtme.d I
- By the Clty and none. have evér been; found to ,vmlale R
X drmk.mg WalCr. sta.uda.rds ' : -

‘ Que.s'tmns regardmg pubhc watcr Supplles in Palo: Alto
" should. be directed to Linda: Clerkson of thc Uulm'es

- .Depmment at (415) 3’29 2229




The BPHE for the Hewlett-Fackard 640 Page Mill Road

Superfund Site was prepared by EPA. Based on a deter-

mination by EPA that chemicals in groundwater that are
.emanating from the 395 and 640 Page Mill Road and

601 California sites have. become co-mingled locally with -

other groundwater contamination plumes in the area, the
BPHE represents a Space regional BPHE for ccmmmmat-
_ed grOundwau:r within the' COE and Perimeter. Areas

. The BPHE states that all areas of soif contamination with-'

- inthe COE Study Areq and Perimeter Area have been or .
are in the process of being remediated. Therefore, EPA
determined that a quantitative cvalunnon of potentiai
risks associated with exposure 10 chenucals in sonl was
not warranted.

Using very protective assumptions, curtent and future

_ exposure pathways were studied. The risk associated .
with each pathway is estimated using mathematical mod-
" els and assumptions which are likely to provide a conser-
vative risk assessment. Assumptions include no addition-
al cleanup and 4 lifetime exposure.

Four potential exposure scenarios were developed in the

~ BPHE, based on the potentially exposed populatioﬁs, cur-
rent uses of. the site, and possible future uses of the site.

These potential exposure scenarios are:

= Current On-site worker,

» Current Off-site resident;

» Fyture On-site resident: and
« Future Off-site resident.

Adult exposures were examined for ali residential scen-
arios. '

The findings of the BPHE suggest that potential human
health risks, including potential carcinogenic and non:
carcinogenic health effects, coutd exceed health protec-
tive [evels it no cleanup actions are performed, based on

evaluation of the hypothetical on-site land use exposure -

scenarios. In the future, if the site were converted to resi-
‘dential use and cleanup action was stapped, sevcral expo-
surc pathways of concern would exist which could pose
carcinogenic and/or non-carcinogenic health risks,

These future possible pathways assume that:
1. Onsite areas woild be developed for residential use,
2. The groundwater would be used for domestic purposés,
3, The current cleanup actions would be discontinued

and no further cleanup actions would be taken,

be consndered and pmtectcd

Using these assumptions, many types of potential path-
ways exist but the only sngmﬁcam potential future expo-

] _sure pathways are:

L Ingestion ot' gmundwater cnntmnmg the chenuca!s '
' of potential concem,

2. Inhaiation of MOC vapors. ﬁ'om the groundwater

during showering and/or other domestic uses; and
3. Inhalation of VOC vapors inside bulldmgs ‘originating. -
from on-site groundwater

Under the present City-of Pilo Alto zonisig, the on-site

- and off-site industrial areas are expected torermain com-

mercialfindusinial, However, the BPHE assumnes that

| future land use af the site could be residential.

Currently, groundwater froni the shallow aguifers under
the Area is not known to be used for domestic. purposes.

” While use of the shallow groundwater in this Area for
- domestic purposes ig-highly unlikely due to deed restrig-
:tions and higher quality imported water, it is a pofential

source of drinking water. Therefore dcnmesnc se musl

The assumption that cleanup actions will not be imple-"
mented is intended only to provide a baseiine for compar-
ison, In fact, several cleannp actions have been imple-

" mented after EPA completed the BPHE, and additional

nctions are planned in the near future as described below,

DEVELOPMENT OF CLEANUP OBJECTIVES.

The Remedial Invesugauon Feasibility Study and the
Baseline Public Healih Evaluation have allbeen
completed in conformance with federal Superfund -
requirements which are intended.to protect human health

" and the enwrcmmem In addition to the federal .
‘Superfund requitements discussed thus far, there are other

requircments imposed by federal and state laws and
regutations that are considered. "applicable or relevant
and appropriate requirements” (ARARs) to thc cleanup
gction at this site.

One of these ARARs' is the State Water Resources Control
Board Policy Number 68-16 which states that “the high-

. est water quality consistent with the maximum benefit to

the people of the state will be maintained”. This inclydes
protecting the potential to use the groundwater in the area
as a drinking water resource. Even though the shallow
groundwater affected by the site is not currently being
used for drinking water, it is a potential drinking water
source and must be protected as such. Therefore, the
groundwater cleanup standards are proposed at state-and
federal "Maximum Conlaminant Levels” (MCLs) for
drinking water (shown in Table 1).



o i A T WA AL HtErr

L B o ST B

Table 1, Groyndwuter Remediarion Goals for C‘hemcals
af Cam:ern ) ’
PARAMETER ‘ GROUNDWATER
\ REMEDIATION GOAL (ugfliter)
‘Acetone ' - 3,500
. Benzine - I
- 1,1-dichloroethane (1,1-DCA) . - 5
1,2-dichlorocthane (1,2-DCA) ; - 0.5
1,1-dichloroethane (1,1 -DCE) o 6
cis-1,2-dichlorocthene (cis-1,2-DCE) -~ 6
' trans-1,2-dichloroethane (trans-1,2- DCE) 10
Methylene Chloride
Tetrachloroethene (PCE): .
1,1,2-trichlorethane (1,§,1-TCA) ] 200
i,1,2-trichlorethane (1,1,2-TCA) 3
“Trichiorethene (TCE) ‘ 5
Freon 113 : ' 1,200
1.2-Dichlorobenzinc R 600
1,2.4-Trichlorobenzine - 70
 Remediation goal Is either the federal or Catifornia
Maximum Contaminate Level (MCL), whichever is lowesr.
*Mo A RA Rs identified. Rematistion goal based on EFA Health Effects

There is no federal or state MCL for acetone; therefore,
this remedial goal was set at a concentration which is
considered health-protective, based on acetone toxicity.
characteristics published by the EPA. The Baseline
Public Health Evaluarion indicates that cleanup to MCLs
will be protective of humai health and the environment.

There are no ARARs for contaminated s0il. However, a
Regional Board policy of cleanup to 1 part per million
total ¥OCs for soils is proposed as the soil cleanup stan-
dard for the site. This goal is designed to conservatively
protect human health and the environment by limiting the
potential for chemical migration to groundwatcr,

DEVELOPMENT OF CLEANUP ALTERNATIVES

“The Regional Board required HP and Varian 1o submit a
Feasibility Study report which develops and evaluates
alternatives for final cleanup at the site. The first step in
selecting an alternative for final cleanup is to identify all.
the possible options-to implement a cleanup. Once all the
options have been identified, an assessment was conduct-
ed t choose the best aliernatives. Cleanup aliematives
were developed separately for vadose zone seils ai the
individual Sites and for the off-site groundwater plume.

Hewlott-Packard 640 Page Mill Fload

«Alternative I: No Further Acuon ancl
- Alternative 2: Soil Venting with Vapor Phase
- Granmlar Activated Catbon (GAC). Tmtment
of Extrac;ted Soil Vapms '

_Forﬂier Vartan'601 Caiifornia Avaglue‘ :

. Alterna;iﬁé I: No Further Action; and :
- Alternative 2: Sail Venting with Vapor Phase-
Granular Activated Carbon (GAC) 'Ih:atmcm
of. Exu-actcd Soil Vapors. ‘

Remedial altcn'lauves that were: previously evaluatcd in
detail at the former Varian 601 California Avenue Slte in
addition to those listed above, inclyded in-sifu bmmmcdl-
ation and excavauon

Hewlett-Packard 395 Page Mill Road

- « Alternative I: No Further Action; ‘
« Alternative 2! Soil Venting with. Vapor Phase
Granular Activated Carbon (GAC) Treatment:
of Extfacted Sail Vapors; and .
+ Alternative 3: Excavation and Off-Sm:
“Treatment andfor Disposal,

Groundwater

Three different temedial alternatives for groundwater-
cxtraction, treatment, and disposal (G W- I, GW-2, and
GW-3) were developed for detailed FS evaluation. These
alternatives are differentiated primarily on the basis of
different scenarios for groundwater extraction.

Alternative GW-1 is identificd as the No Further Action. .
Altérnative, and consists of continved operation of the
OEL and operation of the above-described exmsting:
groundwater extraction wells that were instalied as
Interim Remedial Measures (IRMs) for the Area. -

Alternarive GW-2 consists of continuéd oﬁcrat.ian of the
OEL} and operation of the existing IRM wells, plus con-
struction and operation of new wells added primarily near
the boundaries of the arcas comammg chcnucals of con-
cern in groundwater.

Alternative GW-3 includes the OEU and all of the wells

- included in Alternative GW-2, plus construction and
--gperation of additional new wells located in selected

areas of elevated chemical concentrations.



For each of these alternatives, extracted groundwater will
be treated via air stripping with GAC treatment of air
stripper emissions. The wreated groundwaler will be
-reused for irrgation and non-potablc consumption, of

_ discharged to the sewage treatment plant, or. surface
water. Extracted groundwater will be pumped 10 separate
treatment systems located at 640 Page Mill Road,
601California Avenue, 395 Page Mill Road, and
611 Hansen Way. '

" EVALUATION OF CLEANUP ALTERNATIVES
Each of the above-listed cleanup alternatives were evalu-
ated using the following Superfund assessment criteria:
1. Overall Protection of Human Health and

the Environment;

2. Compliance with Appropriate State: and Fedcral
laws (known as AR.ARS),

Table 2. Comparative Analysis of Alternatives .

through Treatment;
5. Shert-term Effectiveness;
6. Implementability;

| 7. Cost; :
8. Federal, Staté, and Public Agcncy Acce:pt.ance and

© 9. Community Acecptance,

A summary of the eva]umon

groundwater plume.

3 Long-term Effectiveness and Pcrmanence
4. Reduction in Toxicity, Moblluy, or Volume. -

excludmg items 8 and 9i lS

provided in Table 2.. Evaluation of these two items w1ll
" be done after the public comment period.

HECDMMENDED ALTEFINATIVE

Regional Board staff recommends.the follnwmg altcma -
tives for each of the three Sltes and for the off- suc

GW.1

REMEDIAL ALTERNATIVE Gw.1 Gw.3
Extrartion Scovaric E-1 E-2 E- i
Treatmemt Alr Stvipplng, Vapor-Phise GAC - Alr Stripping, Vapor-Fuss GAC Alr Strippimg. Vapor-Piwae GAC.
Dhposal Retuse, dhcharge to FOTW & rorm drain . Rene, dischargs to POTW & sormdrain | Retos, discharge to POTW. & sorm drain

EVALUATION CRITERION:

" Proteciive of umth beah; but tiay oot provide
profection of the epvironeL-

Orverall Protection of Human
Health and the Enviy

T

Protective of human heahh and the énvirommen

Protective of human heatth ond the avirmomen.

 Comptt with ARAKs - A portion of the AlU Zone 1 aot dcwvly

" Meets ARAR2,

YR,

remediated, Meets other ARAR, Mects ARAR.
Lenyg-Term Effeetivansss and ""‘"| ted ::’““fi m"“‘m‘ ‘ﬂ:" " “"“‘d"hy‘we m:’.““ Reidual levels of chemicals will not impair | Residual lavels of chemicala will not impair.
Priviunence | ) ¥ ton human heslth or the syironment.

human health of tw bt viroment,

Tnnnty of chemicals riduced by regenerstion or|

Reduction of Texicity, Mobilicy, or of st ot all VOCs &7 el

Volume

Touicity of dhvwemidals redisond by regeneration or
disposal of carbon, Voluire: xnd mobility reduced

Taxicity of chemicals Ndwd bry ngmu-uun ar
dispoual of carbon. Voheme and mobility reduced

A ACCEL PERICYONS.

in exiraction, bry extracyion, by extraction,
. T Poromial heaith rinka during well consruction; | Potentiad heafth risks during, wall eometriction;
Shart-Term Effecdvenca Mo debeteriouy short-derm effects. can be munuzedbyhulthmdnfﬂymm R be mindtrozed by health and safety procosdure)

and afsvx restriction.

Fally ivplwmentable.

Ascots hUTU1STONA may lmit well conslradtion

muﬁmmmwm

Limplementability implementability in three locations. w'm““’ in five mw

Fresest Warth Cort SH.SI;.M 515,474,000 . $17.027.000

State Acceptance Tohw To be detarmined Tnh@_
Commanhy Accapeance To bw detarminat To be deominat o bo deerninad




Hewlett-Packard 640 Page Mill Road

The recommended cleanup messure for smis at the 640
Page Mill Road Site consists of s0il venting and GAC

treatment of the extracted vapors (Alternative 2). This
alternative protects humzn health and the environment,

* complies with ARARs, is effective in both the long and
-short-term, reduces the toxicity, mobility, and volume of

" VOCs, and is cost effective, The recommended soil

venting system, which was designed based upon pilot .

-study results, consists'of a network of 28 soi! venting °

wells and. 18 s0il gas probes that were constyucted in
coordination with the new building construction project
at tha Slt.e. :

Former Varian 601 California’ Avenue

The recnmmcnded cleanup measure for soils at the 601
California Avenue Site consists of soil vénting and GAC
teeatment of the extracted vapors (Aliernative 2). This
alternative-protects human health and the-environment,
complics with ARARS, is effcctive in both the long and
short-term, reduces the toxicity, mubll:ty, and volume of
VOCs, and is cost effective. Because VOC removal from
onc area of the Site is proceeding more slowly than in
other Site areas, the soil venting system in this area is
being expanded with the addition of two new soil venting
wells and installation of a water extraction and con-
veyance system from five zoil venting wells.

Hewlett-Packard 395. Page Mill Road

~The recommended cleanup measure for soils at the 395

Page Mill Road Site consists of soil venting and GAC
treatment of the extracted vapors within the three areas of
the Site that contain VOC concentrations above the soil
remediation goal'(Alternative 2). These areas have been
designated as Areas 1V, V, and X. This alternative pro-
tects human health and the environment, complies with
ARARs, is effcctive in both thé long and short-term,
reduces the toxicity, mobility, and volume of MOCs, and
i cost effective. Horizontal soil venting systems that

* Barron Park. Assoclatlon Fnundatlon .o AR

A local commumty group The Bam:m Park Asaoc» T

iation Foundanon-has been consulted [rcqucntly on

 gite. mvesugatmn and’ cleanup dctivities over the past - -

_several years. The group has met monthly with HP,
* Varian, and- ‘Regional Board. statf since Now:mher N
1992, A EPA technical asslstance grant suppons the

: gmups efforts. Please see page Son. h0w o

mntact. the g'mup

were recently constructed within Areag IV and V will be
operated as the final remedy. Depending upon the timing
of anticipated Site redevelopment activities, HP may
choose to implement a soil excavation alternative w1tlun :

. Areas IV and V, however, instead of soil venting, ‘Soil -

venting wells will be constrycted and, operaled to remedi-
ate soil within Area X, where dense non-aqueous phase
liquid (DNAPL) recovery from oneg well is continuing.

Groundwater

- The recommended cleanup measure for-.gmundwater ‘

within the Area is Alternative GW-2, which eonsists of -

‘ gmundwatcr extraction and treatment using air sttipping

and GAC adsorption. This is the cleanup altemiitive that

" has also been recommended by the Barron Park.

Association Founidation, a community organization that
actively. oversées the remediation efforts. This alternative
p'roteq:t:-: human health and the environment, complies

with A RARs, is effective in both the long and short-term,

‘teduces the toxicity, mobility, and volume of VOCs, and
| is cost effective. Specific elements of the groundwater

cleanup-are shown on Figure 2 and described below:

+ Treatment of groundwater by air stripping;
treatment of air stripper cmissions by vapor
phase GAC; reuse of treated groundwater for
irigation and non-potable consumption to the
extent possible, and discharge of excess ground-
~ water eithiet to the storm drain or sewage Ircat-
.. ment plant (640 Page Mill Road and 395 Page .
" Mill Road Sites); '

- Operation of the air stripping system at the
former Varian 601 California Avenue Site,
expanded to include groundwater extraction
ffom an additional weil, followed by reuse
of the treated groundwater for irrigation, and
discharge of excess groundwater to r.he sewage
treatment plant;

+ Conveyance of groundwater from the Perimeter
. Ares (0 a future air stripping system located at - '
the Varian 611 Hansen Way Site, followed by
reuse of the treated groundwater for irrigation,
and discharge of excess gmundwater to the storm
drain; and ’

« Continued operation of the OEU subdrain.



Glossary

nquifer-s_ubsurface layers of waterbearing soil and rock
‘whict: are capable of yielding significant volumes of
gmundwat_e.r.

applicable or.relevant and appropriate requirements
(ARARs)-regulations, laws or policies from all agenciés
that apply to a site and must.be adhercd 1o dunng
remedlanon

baseline public health evaluation (BPHE)-a site-specific
evaluation done to determine the actual health effect. -
chemicais could have on people.

dense non-agueous phase liquid (DNAPl:.)-]iojuid )
contamninants that are denser than water and sink upon
entering the groundwater zone.

granular activated carbon (GAC)-a form of crushed or
hardened charcoal. GAC cleans up soil or groundwater
by adsorbing and remeoving VOCs.

maximium contaminant level (MCL)-the maximum
concentration of chemicals allowed in the groundwater
that is considered safe to drink,

plume - a term which describes the areal extent of
tontamnination in the groundwater.

velatile organic compounds (VOCs)-compounds that
evaporate easily at normal temperatures. Some commen
VOCs inciude trichlotoethytenc (TCE), tetrachloroethylene
(PCE), 1,1,1-trichloroethane (TCA), e:thylcne dibromide
(EDB) and benzene,

Dpportunity for Community lnvolvement

‘e'publ ic. commnnt pm'Iod on t.he € e:anup alfemahve
: ecommﬁnded by;the. Rt:.gmual Bonrd Wll'l run:from
[ - July 20, te Augusf: 19, 1994 (Please.5eé box on Page .

: Duﬁng the commient peri 'Mﬂmren ‘will be-n'pubhé ‘
earmgﬁnd ammunmnqr, meetmg al wh:ch the- staff

pfmq:nt L‘he mummendedrﬁlteﬁ:ati_ve and thé: pub— ‘

- h&- wﬂj have t.h: mpmrtu:ﬁt:y mfask. quesnons

ity sotiiduled raohthly Regionil Board ieciing ;|

|7 beginining at,9:30 armm Wednesday, Jaly 20; 1994 at the',
L'BA.R.'-I' Hcadquartem Bmldmg, 2td floot Mccung '-‘

:‘.-"Rmm, 800 Madison:Stréet-in baklnnd 'I'lwcbnunu.
ity meel‘mg*wﬂl be. held at. ?‘GGl:pm Tuesdny, T uly:ZG
11994, a1 the: Escondldo School; «Stxmfard (Ple:m gee
. page-1):. " While the Board: fisalf will-be preseataithe
pubhc*heanng, bmh meeungs w:ll bé recorded and -

" will be considered part of the- Dfﬁcmi regord. Aftcr N
- the: cﬂﬂunent penod -the: smﬂ" wm prepare a Raspm-
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March 30, 1990

Ms. Maradith Durant

Enviroomental Coordinator
Howlatt-Packard Company

1501 Page Mill Boad, Bullding 5 Upper
Palo Alta, Califormia 94304

Daar Mz. Durant:

BESULTS OF SOURGE IDENTIFICATION INVESTIGATION, HEWLETT-PACKABD COMPANY,
PALO ALTO FABRICATION CENTER, 195 PAGK MNILL ROAD, PALO ALTO, CALTFOBRNIA

Enclosad please find the report entitled "Rasults of Source Identification
Investigation” for Hewlett-Packard Company dated Mareh 30, 1920. This
report vas prepared in accordance with the "Revised Source Identification
Proposal, Hewlstt-Packard ' Company, 395 Page M1l Road, FPalo Alto,
California”, dated Novembar 20, 1989, and is Intended to £ulfil] the
source identification portion of the Site Cleanup Requirements issued by
the Regional Water Quality Control Board on April 19, 1989 for the 395
Fage Mill Road =ite.

If you have any gquestions regarding this report, please call.

Sincerely,
Bruce E. Ehleringer, CEG 11 Jgan Hug;£€
Principal Hydrogeologiat nior Soi entist

Diractor RI/FS

Enclosures
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EXECUTIVE SUMMARY

A comprehensive source identificarion invescigacion was conducted at the
Hewlatt-Packard Company 395 Page Mill Road facility. The investigation
includad soil gas sampling ac 73 locations, the collection and analysis
of over 250 goll samples from 75 borings.the collection and analysis of
22 grab water samples, and groundwater sampling and enalyses of f£ifteen
existing monitoring wells. All known or potential =zource ageas were
investigated and included potentlial dizcharge locatlonz, such as ztorm
drainz, sanitary sewer lines, and sumps.

This Invastigation was conducted in accordance with the “Ravised Source
Ydentification Proposal, Hewlett-Packard Company, 395 Page Mill Road, Palo
Alto, GCalifornmia"™, dated November 20, 1989, which was approved by che
Califormnia Regional WVater Qualiry Control Board (RWQGB), San Francizco
Region, on January 4, 1%90. This report presents the resulte of the
source identificetion invastigation and iz intended to fulfill the zource
identification portion of the tasks outlined in the S8ite GCleanup
Reaquirements issusd by the RWQCB on April 19, 1989.

Soil samples were collected and submitted for laboratory analysis for
volatile organic compounds (including both EPA Mathod B240 and 8020
compounds), metals (including cyanide and aluminum), pH, and rtotal
petrolenn hydrocarbons (Including gazoline, diesel, and oil and graass).
In addicion two s0il samples from one boring were collected and analyrad
for polychlorinated biphenyls and pasticidas.

Soll samples were collected continucusly In all boringz to provide
lichologic information ragarding subsurface sire conditions. Bssed on the
analytical and lithologic Information gatharad during this {nvercigatlon
the following concluszions can be drawn:

. Soil analytical values for metals {n soilz beneath the site are
within a normal range of background concentrationz and none of
the conceantrations detected exceed the STLC or TTLC criteria;

. Scll pH values at the site are within the neutral to alkaline
ranga, these ara typical values for solls in the Palo Alto aree
and are not In the rauge of pH which would allow for mobility
of metals through soils;

. One hundred and f£ifry-two soil samples weres analyzed for VOCs,
of the 132 gamples only five showad VOC concentrations squal to
or greatsr than 500 ppb. Based on thesza data, in conjunction
with the significant dec¢rease in concentrations with depth, VOC
migration hag been limited by a laterally continuouz clayey unlt
wvhich underlies the =zits,

. TPH =xo0ilx data indicate that szhallow, localized areazx exist
vhere TPH compounds axceed the regulatory “guideline” wvalues
and additional investigacion or remediation will be required.

1



Baxed on tha findings from thiz invesrigation, the fellowing work {sx
recomuendad ;

* Conduct additional VOG characterization of the two dagzeaszers
in Building 12 and soil in the vieinity of W-12; and

. Verify tha lntnrni and vartical sxtent of TPH compounds datected
in the sump adjacent to Bullding 7B and in the wvicinicy of
former Bulldings 7E and 7F.



INTRODUCTION

Thiz report preszents the results of a comprehensive source ldentification
invaztigation conducted at the Hewlett-Packard Pale Alte Fabrication
Centar Facility, located at 395 Page Mill Road (395 PMR) in Palo Alcto,
California, The fiald invesztigation’s were conducted January 8 through
February 8, 1990, in accordance with the "Revised Source Identification
Proposal, Hewlatt-Packard CGCompany. 395 Page Hill Boad, Palo Alto,
California™, dated Novamber 20, 1989,

PORPOSE OF REPORT

The Bay Araa Ragional Watar Quality Contrel Board (RWQCB) issued Eite
Cleanup Requirements (SCR) for the 395 PME site on April 19, 1989. Tasks
aggociated with the cleanup requiraments for the 395 FMR site includa the
following: a chemical use history, complete groundwater charactarization,
complate zouree identification, and a feasibility study. This report
prasente tha rezultz of tha szourca identification investigation and is
intended to fulfill the zourcae identification portion of the S5CK. The
objactives of this investigetion ware to:

- Investigate all current and historical chemical usa areas and
potantial sources of chamicalas to so0il and groundwater beneath
the facllity;

. Jdantify those araas which are sourcec of chemicalz to soil; and

. Datermine the principal chemicals which have entered the vadose
zona at identified zources.

EITE DESCRIFTION

The 39% PMR facility iz located in Palo Alto, Galifornia. The =ita I=
bordered by Page Mill Road, Olive Avenue, Ash Street, and Park Boulevard,
The locations of curraent facilities and monitor wells at the 395 FMBR zite
are shown in the Figure 1 Sitce map.

The 395 PMR faciliry was constructed and ocecupied by Havlatt-Packard
beginning in tha sarly 1940*s and hax housad various Industrisl operations
ralating to the manufactura of electronlie equipment. Prezently,
industrial activitiea at the site Include plastles molding, and
fabrication and finishing of aluminum parts. The site iz currantly
occupled by gix buildings and a chemical storage shad. TIn addicion to the
currant facllitiaz at the site, three mores bulldings were previcusly
locatad in thu southeast portion of tha site. Thase former building areas
are now occupisd by asphalt parking.
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The six existing bulldings on-szite are identified as Builldinga 7A, 7B, 7C,
D, 8, and 12. The three buildings demolishad were 7E, 7F, and 76. A
brief description of work activities conducted In thesze buildings 1is
daseribed balow:

" Bullding 7A wag c¢onstructed In 1942 and housed all Hewlatt-
Paclkard slectronic manufacturing and aszembly oparationsz at that
time, Hiatorical operations reported to have cecupied Bullding
7A include chemical willing, and semi-conductor and photo-
conductor operations. This building currently houses offices,
a model shop, and a model painting area.

- Bullding 7B was conhstructed in 1948, Historically, Buflding 78
has housed plating, painting, machining. assembly operations,
and a modal shop. Bullding 7B currently houszes the Corporate
Color (paint) Lab, silkscreening and film developing, welding,
grinding, milling, rTiveting areas, and a machine maintsnance
area,

- Building 7C was constructed in 1948 and housed aluminum parts
production, assembly and wiring operations, shipping and
recelving, and quality control. Building 7C housas similar
operationas today, including shipping and receiving, qualicy
control, limited sheet metal fabrication, and plastic molding
oparations.

- Bullding 7D, a military style quonset hut, wss conatructed in
1942. Buiiding 7D was tha original foundry bullding were dia
casting operations were conducted. Since the 195073, Building
7D has been used azs a garage for vehicle repair. Building 7D
13 currently uzed primarily for non-chemical storage.

An enclosed szstorage building and a covered storage area are
located between Bullding 7A and 7D. The encloszed storage
building is reportad to have historically stored hazardous
materialx, including hazardous waste.

- Buildings 7F, 7F, and 7¢ were constructed in the 1960'a and
demolishad in the 1970's. Building 7E housed the dia casting
shop (which moved from 1its original location in 7D) end a
machine shop. No other operatlons are reported to have bean
conducted in Building 7E. Bullding 7F was reported to have
housed welding and carpentry shops. Bullding 7C 1z reported to
have housed seml-conductor manufacturing, a« machine shop, a
paint shop, and a storage area. An open alr drum storage area
waz located adjacent to Building 7G.

. The building mown as Building B was constructed fn 1954 and has
bean uszad az officaes. Bench top resaarch and development
activities are also reported to have been conducted in Building
8. Bullding 12 and the chemical storage shed were constructed

5



in 1976, Bullding 12 housss aluminum foundry die casting
operationg, sheet metal fabrication, painting operations,
solvent and wagste oll above-ground storage tanks, and a waste

water treatment £faclility. Tha chamical storage shed 1=z
approximataly 3,000 square feet in area and 15 used for chamical
storage.

In addition to the above dezcribed current and former facilitiexz, a 1,000-
gallon underground waste szolvent storage tank, a 500-gallon concrate
clarifier, a 1,000-gallon holding tank and four sumpz were previously
located at the 395 PMA facility. The 500 gallon c¢larifier and 1,000
gallon holding tank were reported to receive vastewater from the chemical
nilling operations. The 1,000-gallon underground solvent tank was
inztalled in 1978 northwest of the drum atoraga zthed. Itz purpose waz
atorage of waste zolventz from on-site activitles, It waz abandoned in
1382 and removed in July 1986. The concrete clarifier tank had a capacity
of approximately 500 gallonsz and was located between Puildings 7A and 7D,
This structura was installed In the 1960’3 and was removad in July 19386,
The 1,000-gallon helding tank was locarad adjacant to Building 7A and
parallal to Ash Straat, Thix tank wazx ramoved in 198l. Two dralnage
sumps are located in the basement of Building 12. The purpoce of theze
sumps is to prevent groundwater from entering the basement of Bullding 12
which iz approximately 14 feet below ground surface. CGroundwater was
obgarved during recent drilling at a deprh of approximately 23 feet below
grade, Therefora, the Building 12 sumpr are not in use at thisz time. Two
additional sumps are located at the sastern and of Building 7B. One of
thege sumps houses valves for the fira main, and one drainz to the city
ERWeT .

REGIONAL HYDROGEOLOGY

The Hevlatt-FPackard 395 PME sita iz sivuated on the western margin of the
Santa Clara Valley in the San Francisquito Cone Geomorphic Province of the
Central California Coast Ranges. The Santa Clara Vallaey 1s a structural
depresgion, with water-bearing aediments occupying a4 seriesx of structural
troughs resulting from parallel faults in the Santa Clara Valley floor,
The wataer bearing formations of the Santa Clara Valley are of two
prineipal types, the younger wvalley alluvium and the oldar Santa Glara
Formation,

The youngar valley alluvium along the £lanks of the Santa Clara Valley is
composed of poorly sorted alluvial materialz depozited by tha many streamx
which draln the adjacent highlands, The 395 PMR facillity overlissz this
younger walley alluvium. Tha deposits of the younger alluvium generally
bacome progressively finer grained toward the central (lower) part of the
valley,

The sedimentary basins of the Santa Clara Valley contain groundwater under
confined, semi-confined, and unconfined conditionz. Along the margins of
the Santa Clara Valley, the exposed bads of the Santa Clara Formatlon and
the surface deposits of the youngexr valley alluvium provide arsas of
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natural groundvater recharge. Groundwater flows from these recharge areas

to points of diascharge in the central portlion of the valley and beneath
Ban Franclaco Bay. ‘



BACEGROUND

REVIEY OF FREVIOUE SOILS INVESTIGATTIONE

In 1983, Applied Earth Consultants (AEC) conducted an Investigation to
avaluate s0ll and growndwater quality adiacent o the 1,000 gallon
underground wagte solvent tank locatad northwest of the chemical srorage
shad. The solvent storage tank was reported to have been constructed of
mild steal with coal tar coating. Eetween May 1978 and May 1982 the tank
ix reportead to have stored a wvaristy of solvents, Including methyl ethyl
ketona, isopropancl, 1,1,1, trichloroathane, paint thinners, and hydraulic
oil. In May 1982, the tank was "abandoned” and filled with water. A thin
layer of oll (1/4") was poured on top of the wvater to prevent evaporation,
The water level in the tank was monitored from May through November 1982
and showad no datectable change. AEC Installad two monitoring walls (W-
1 and W-1A) in November 1982. Both wells were constructed In one boring
and soil zampleg were collected from the boring. Soil samples from dapths
of 20.0, 35.0, and 50.0 faat balow grade were submltted for Prilority
Pollutant EFA Mathod 624 snalysiz at Galifornia Analytical Laboratory
(CAL). TCE was detected In all three samples ar concentrations of 40
parts par billion (ppb), 200 ppb, and 5 ppb, respectively. All of thexe
samples were collected beneath the water table and were saturated.

A Phaxe I hydrogeologlec Investigation was conducted by Levine-Fricke in
August 1985 to agsess the source of solvents detected at the zite, and to
assess hydrogeologic eonditions upgradisnt and downgradient of the
underground solvent tank. Four monitoring wells (W-2, W-3, V-4 and W-5)
wvera constructed by Levine-Fricke as part of the Phase I investigation,
Soil samples were collected and submitted for laboratory analysix by EFA
Mathod 624. Soil zamples from W-5 did not show detactable levels of VOCa.
goil samples from W-2 (upgradient of the tank) at 10.0 feat below grade
showad 170 ppb of toluene and 220 ppb of TCE. Saturated soll samples from
21.0 and 28.0 feat below grade showed 310 ppb and non-datectable lavals
of TCE, raspectivaly. GSaturated poll zamples were collected from Ww-3 at
18.0, 24.0, and 32.0 fest bslow grada. TCE was detected at 290 ppb In the
18.0 foot zemple. Mo VOC compounds were detected in the 24.0 or 32.0 feor
samples. One soil sample was collected and submittaed for laboratory
analyzls from 30.0 feet below grade in W-4. Toluene was detected at 150
ppb and TCE wasz detected at 130 ppb in thiz zaturated asoll xample. The
so0ll data from this investigation indicated that a source of chemicals to
groundvater may axist upgradient of the tank locatlom.

Levine-Fricke conductad a Phase IT hydrogeologic invastigation in January
1986. Two monitoring wells (W-6 and W-7) were installed as part of the
Investigation. Soil samplas collected during the drilling of these wells
ware submitted for VOO analysis (using EFA Method B8240), and patroleum
hydrocarbon analysis (using freon extraction and a gas chromatograph with
a flame fonization detector) te CAL. No VOCs or petroleun hydrocarbon
compounds were detected In zoil sampleas from W-§6. Toluene wasz detactad



at 330 ppb In the zaturated sofl sample collected at 16.0 feet below
grade. No petroleum hydrocarbons were detected in zoil samples from W-7,

On July 8, 19856 Lavine-fricke removad the underground solvent storags
tank. Upon removal, an approximately 1/16-inch diameter hole was observed
in the botrtom of the tank. So0ll samples from 13.5 and 15.0 feet balow
grade were submitted to CAL for EPA Method 8240 analysis. Groundvater wasz
sncounterad at 15 feaet below grade, which lndicatez that the 15.0 foot
s0il sample was saturated. The following compounds were detected:

Depth (feet) Compound Concentraution (ppb)
13.5 1,1,1-TCA 1800
1.1 DCA 1800
athylbanrena 530
PCE 13000
toluens 3300
acetone 13000
Z-butanona 30000
4-methyl-2-pantanons 1000
total xrylanas 2400
15.0 1,1,1-TCA 870
1,1-DCA 400
ethylbenzene 180
PCE 3400
tolusane 1900
TCE 730
total xylenes 800

In January 1987 McLaren constructed three monitoring wells (W-8, W-9, and
W-10) to determine the lataral extent of chemical discribution iIn
groundwater, to determine 1If semi-volatile compounds were present in soll
adjacent to the Former underground tank, and to determine groundwater flow
diractions throughout the zite. Soll samples from 11,0, 14%.0, and 15.5
fast balow grada were collected from W-8 and submittad for laboratory
analysis using EFA Mathod 8240, The 15.5 foot sample was =saturated and
wax also analyzad for EPA Method 8270 compounds; none wexe detected. VOC
concentrationz in soil samples collected from W-8 were detected aa
follows:

Depth (feot) Compound Congentration (ppb)
11.0 1,1,1-TCA 130
TCE 290
PCE 810
1,1-DGA 180
9



Depth (feet) Compound Concentratlon (pub)
14.0 1,1,1-TCA 610
TCE 950
PCE 3100
1.1 pCA 400
vinyl chlorida 390
ethylbanzana 120
toluana 730
xylenas 520
4-methyl-2-pentanocna 430
15.5 1,1,1.TCA 620
TCE 1000
PCE 2400
1.1-DCA 520
toluene " 380
xylenas 240

Previous investigations by both McLaren and Levine-Fricke have indicated
that the former underground waste solvent tank was a source of chemfcalsa
te underlying soils and groundwater. A szoil-gas extraction aystem was
operated for approximately 16 monthz (from September 1987 to January
1989). A soil boring was drilled next to well ¥-8 on Septeamber 26, 1988.
The following compounds were detectad In that soil boring.

Dapth
cte (feat) Conceptration (ppb)
1,1,2-TCA 13 20
1,1,2-TCA 16 40
PCE 13 120
PCE 1le 210
1,1,1-TcA 13 3o
1,1,1-Tca 16 70
TCE 13 130
TCE 1é 190
toluane 13 50
tolueane 16 90
total xylene Izomers 13 20
total xylene imomers 1& 20

Bazad on thea VOC concentrations of this soil borxing the RWQCBE approved
Havliett-Packard's request to discontinue operatlon of the vapor extraction
system In January 1989.
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In addition to the above investigations, soil sampling was conducted by
Lavine-Fricke and McLaren in the araa batwesn Bullding 12 and Building 8
In April 1987. The fire main located between the buildinga was exposed
during an excavation to replace a post Iindicator valve and discoloprad =oil
was observed in the sand backfill surrounding the fire main. A sample of
the backfill material waz collected and analyzed for volatile organic
compounds (EPA Mathod 8240), and total patroleum hydrocarbons (Modified
EPA Mathod 8015) by California Analytical Laboratories. No Mathod 8240
compounds were detected. The TPH analysis raported that stoddard solvent/
mlneral spirits (patrolesum hydrocarbon compounds) were present in the
sample at a concentration of 6,700 ppm. Based on fleld observations and
instrumentation, all contaminated 201l encounterad waz ramovad,
Confirmatory sampling wag conductad following axcavacion vhich verified
that TPH concentratlions In the remaining wallx of the axcavation were
balow dataction limits.

In July 1989 McLaren inztalled three groundwater monitoring wells (W-11,
W-12, and W-13) az part of & groundwater characteriration Invastigacion
to further define flow patterns and evaluate groundwater quality in the
sagtern, northeastern, and northarm portions of the sice. Soll sanples
collacted during drilling of the monitor well boringa ware analyzad for
VOCs uszing EFA Mathod 8240 at Chemwest Analytical Laboratory. Analytiecal
regults of tha =2ix 5oil semples collected from the uneaturated zona are
az follows:

Boring = Repth (feet) = Compound = Concentration (pph)
W-11 7.5 - 8.0 TCE 21
toluene . 69
15,0 - 15.5 TCGE 15
w-12 9.0 - 9.5 PCE 630
17.5 - 18,0 PCE 760
w-13 11.0 - 11.5 toluane 10
19.5% - 20.0 toluena 86

Data from this investigation Indicate that PCE iz present in tha
unsaturated zone and in groundwater in the vicinicy of well W-12. Tha
source of the PCE compound was not idencifisd during the groundwater
characterization investigation. Soil analytical data from W-11 and W.13
do not Indicate a source of the PCE detected In groundwater.
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S0UBCK ABEA IDENTIFICATION INVESTIGATTON

A total of 75 soll borings were drilled during thiz Investigation to
determinae if chemicals occur iIn 201l heneath potential source areas
identifiad at the 3%5 FMR sita, Table 1l summarizas the area investigated
by each soll boring, the total depth of each boring, the sample depth
intervals, photolonization device readings, and the type of analyses
complatad on salected samplas. All soil horing and monftor well lecations
ara thown on Figure 2. Soll boring locations and chemical use areas are
ghown on the floor plans for Bulldingx 7A, 78, 7CG, 7D, and 12 (Figura's
5 through 10). Hand auger and auger rig soll horing logs are included as
Appendix A, The methods uked for collecting soil samplex and grab
groundwater gamples are discussed halow.

S0IL AND GRABR GROUNDWATFE EANPLE NETHODOLOGY

Soll drilling and sampling was conductad from Jenuary 8, 1990 through
Fabruary 8, 1990, Forty-five of the 75 soill borings wvera completed with
a4 hand auger because of Insufficient clearanca for a drill rig to access
tha aresas Inside and immedfately adjacent to the buildings. The remaining
30 borings wera drilled using a Mobile B-57 or Mobile B-53 drill rig
equipped with 6 3/4~inch and 8-inch ocurside diameter hollow stem augers,
respectivaly, Tha hand auger borings were completad to a dapth of
approximately 9.5 feat, the greatest depth obtainahle using hand sampling
equipment. The auger rig horings wers completed at the firat saturated
rone ancounterad, ranging from 19.5 to 25.0 faet.

Prior to drilling, uctility clearance activitiss were conducted at all of
the proposed drilling locations. Ag part of thea Mclaren utillcy clearance
protocol, the first five faat of each auger rig borehole wvaz probed and
sampled with & hand auger to verify the absence of utilities., Hand augsr
drilling wes performed using a 3-inch diameter avger. Samplas from hand
augered borings ware obtained using a 2-inch dismeter drive sampler fitted
with a 6~inch brass tube attached to a slide hammer. All reusable hand
auger gampling equipment was thoroughly cleened in a solution of trisodium
phosphate and water and rinsed prior to use in esach boring,

Auger rig drilling was performed by Cache GCreek Driiling, Inc. and Aqua
Sclence Enginears Drilling, Inc. Auper rlg so0il samples wers collacted
continuously to the total depth of each boring using a California Modified
Split-Spoon Sampler fitted with €-inch braas tubez. Soll samplex weare
collactad for both soil descriptlion and laboratory analysfs. All zampling
equipment was cleanad In a solution of trisodium phosphate and watar and
rinzsed thoroughly between sach sample collectfon. Batween zoil borings
all sampling equipment and the hollow stem augersz were steam cleaned.

Soi1l from each soll boring wasz contained in a xoll hin for tamporary

storage on-kite. Al)l Fluids generated during equipment decontamination
activities were contained In a Bakar Tenk for temporary storege on-site,

12
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brill cuttings and fluilds were atored on-site pending disposition based
on analytical results,

During all soil drilling activitlez the working air space was monltored
using a photolonization device (PID) to detect the presence of volatlile
organic compounds (V0Cz). In addition, headspace values were obtalned
from =xo0il samples placed 1in sealed plastic bags to monitor VOO
concentrationzs in soil.

Upon completion of each auger rig soll boring, grab water samples were
collected.- A disposabla teflon bailer was lowered Into the borahols and
allowed to £111, The bailer waz removed, a disposable teflon sample port
wax attachad and glass VOA vials were filled and c¢apped without trapping
alr. Grab water szample collectlion was mot posaible In all borings due to
the very low permeability of the water-bearing materials encountersd at
carcain locations.

All zoll borings were backgrouted following sampling with neat cement and
5% bentonite powder or granular bentonite mixture. The borings were
capped with asphalt or concrate as spproprlate,

Soll samples from aach soil boring were selectad for chemical analysiz
basad on PID equipment readings and field observationa such as chemical
odors or textural variatlonsz. Anslysez to be performed were bazed on the
chemical use history. At boring locations where the chemicals of concern
inecluded matale, the zample collected immediately below tha pavemsnt/flaoor
surface or underlying f£ill material was submitred for analysla. In the
auger rig borings, metals analysls was performed on approximately every
other soll sanmple collacted from the boring, so chat one semple from each
ten foot interval waz analyzed., pH analyses were alao performed on all
samples wvhich were analyzed for metals. Anslyses for volatile organic
compounds (V0Ca) and total petroleum hydrocarbons (TPH) were generally
parformed on all samplaz collacted from the boring excluding the most
shaullow xo0ll sample. For the hand auger borings, the sample collscted
fmmadiataly beneath the fill materlal and the deepest soll samples
collectad were submitted for laboratory analyses.

Soll samples xelected for analysis were sent under chain-of-custody via
an overnight delivery sarvice, or laboratory plck-up, to Chemwast
Analytical Laboratories, Inc.,, & State Certified Laboratory. Analytical
methods Included EPA Method 8240 for wvolatile organic compounds, EFA
Method 9045 for pH, EFA Method BOBC¢ for polychlorinated biphanyls (PCBs)
and pesticides, EPA Mechod 9060 for total organic carbon (TOG), and EFA
Method 7000 serles for metals analyses. Metals analyses included:
Aluminum, Arsenic, Antimony, Barium, Beryllium, Cadmjum, Chromium (tocal),
Ghromium-VI, Cobalt, Coppar, Cyanide, Lead, Mergury, Molybdenum, Nickel,
Selenium, Silver, Thallium, Vanadium, and Zine. These metals, excluding
Aluminum and Cyanide, are referred to by Chemwest Analytical Laboratory
as C.A.M. metals (California Aszessment Manual) in the analytical data
sheata., Aluminum and Gyanide analytical reszults are reported on separata
data shaats.
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Analysis of TPH compounds included TPH-Gasoline (TPH/G) and TPR-Dlessl
(TPH/D) by Department of Health Sarvices (DHS) Leaking Underground Fuel
Tank (LUFT) Methods, and oll and greaxs snalyses by EFA Method 413.2. The
TPH analysas alao included volatile aromatic compounds, EPA Mathod 8020
in accordance with the DHS-LUFT Mathod (benzena, toluene, ethylbenzens and
xylanes [BTEX]}. In casaes where the TPH sample vere also being analyzed
for VOCs by EPA Method B240, duplicate analysisz for BTEX by Method 8020
was not performad.

All z0il sampling, aquipment decontamination, chain-of-custody
preparation, and quality aszsurance/quality control (QA/QC) procedures were
performed in accerdanse with the McLaren "Qualiry Assurance Froject Flan
(QAPP) for Hewlett-Packard Company, 395 Page Mill Road,* dated April 13,
1%87. All laboratory analytical procedures were performed In accordancs
with the CHEMWEST Analytical Labosratory "Quallty Assurance Program,® dated
April 8, 1987.

BOYI. GAS SURVEY LOCATIONS AND RATIONALE

A 201l gas survey was conducted az a screening tool to {dentify whether
volatile organic compounds wvers present In shallow soils at the site and
to aid in determination of so0il boring locations. Soill gas survey
locations were placed on an approximate 100 foot grid over the antire
outdoor area of the site, Locations where data points (i.a. monitoring
wells) already existed or vhere underground utillities wvere prezent were
not szampled. Additional survey locations were placed In the area of
former Buildings 7E, 7F, and 7G axea, where complete chemical use
inforpation was not available and historfcal aceivity less well
documentsd, The x0il gas survey was particularly useful in determining
addicional zoil boring locationa In the vieinicy of W-12, Soil gas dara
was obtained at 73 sample locations at depths of 3 to 13 feet below grade.
Soil vapor data on the following compounds was obtalned:

1,1, dichloroetheans (1,1,DCE)
1,1, dichloroathane (1,1,DCA)
1,2, dichloroathana (1,2,DCA}
trichloroethane (TCA)
trichloroatheane (TCE)
tatrachloroethane (PCE)
trichlorotriflucroethana (F-113)
benzene

toluene

athylbanzane

xylanes

total hydrocarbons

During the investigation F-113 was detected in soll gas samplez and was

added to the 1list of compounda analyzed. 3501l gas survey locatlionz are
shown on Figure 4. The goll gas survey report iz Included as Appendix B.
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S0TL EAMFLING LOCATIONS AND RATIONALE

Boll sampling locations and sampling ratlonale for each area lnvestigatad
are discussad balow by building number. All chemlcal use areas Ldentifled
in the "“Ghemical Usa History Hewlett-Packard Facllitcy Palo Alto
Fabrication Center, 395 Page Mill Boad, Paleo Alto, California® dated June
1, 1989 are shown on Figura 3,

Buflding 7A

Thirteen hand auger borings were drilled insida and adjacent to Bullding
7A to address potantial source aress of chemicals to soll and groundwatar.
Thea locations of the moll borings and the chemical use areaz Investigated
in the vicinity of Building 7A are shown in Figure 5.

Two soll borings were drilled in the Model Shop, located in the southeast
portion of the bullding, to addresz cthe paint booth, sinks, floor drains,
and solvent storage area. Boring HA-7A-1-1 was drilled 10 faet southweat
of the door to a total depth of 9.5 feet balov grade. Soil samples
collectad from dapthx of 0.5 feet and 9.0 feet balov grade wares submittaed
for laboratory analysis for pH, metals, and volatile organic compounds
(VOCa). Soil boring HA-7A-1-2 waz driiled adjacent to the paint booth to
a total depth of 7.5 feet balow grade. The hand auger was deniad at chis
depth due to gravel. 2Soill samples collacted from depths of 1.0 and 6.0
feat below grade were submitted for laboratory analyszixz of pH, metals, and
VOCs.

One hand auger boring was drilled adjacent to the transformers located
outzide the northeagt corner of Building 7A. Soll boring HA-TA-2-1 wax
drilied adjacent to the transformer ldentified asz contaminated with PCBs.
The boring was drilled to a total depth of 9.5 feet below grade. Soll
samples wvere collected at depths of §.5 and 9.0 feet and were submitted
for laboratory analysis for pH, FCBa. Pasticide analyses wara includad
az part of the PCBE (EFA Mathod 8080) analysis.

One hand auger boring waz drilled adjacent to the former location of the
1,000 gallon holding tank located on the Ash Straet side of Buillding 7A.
Tha holding tank iz raported to have raceived wastex from the formar
chemlical milling oparation. The tank was removed in 1981, howevar, no
go0il gamplasz are raportaed to have been collaected at that time. Boring HA-
7A=3-1 wag drillaed to a total depth of 7.5 feet below grade, whera the
hand anger war denisad due to gravel., &oll samples were collected from
dapths of 1.0 and 6.0 feat balow grade and ware submitted for laboratory
analysiz for pH, metals, and VOCa.

Three soll borings were drilled in the former chemical mlilling operations
area reportedly locatad In the central portion of Bullding 7A. The
chemical milling operation consisted of a metal atching processa which uaad
acid and caustic solutlions. Soil borings HA-7A-4-1, HA-7A-4-2, and HA-
7A~4-3 wara drilled to total depths of 8.0, 7.5, and 8.0 feet below grade,
respectively, at wvhich depth each boring was denied due to gravel. BSoil
gsamples collected from depths of 2.0 and 7.0 feet from Boring HA-JA-4-1,
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from & depth of 2.0 feet from Boxring BA-7A-4-2, and from depths of 1.% and
6.5 feet from Boring HA-7A-4-3 were all submitted for pH and metals
analyslx.

Two 30il borings were drilled to address the former photoe conductor
production area locatad in the southeastern portion of the building. The
chemical wuse asaociated with the photo conductor processzss includes
primarily acid, causcic and plating seolutions. Soil boring HA-7A-5-1 was
drilled in the current model shop area to a total depth of 9.5 feat balow
grada, Boring HA-7A-5-2 was drilled in the adjacent cffice area to a
total depth of 9.0 faet balow grade. Soil samplex collected from depths
of 1.5 and 9.0 feet from boring HA-7A-5-1, and collected from depths of
1.5 and 8.5 feet from boring HA-7A-5-2, were submitted for laboratory
analysis for pH, metals, and VOCx.

Four soil borings ware drilled in the northwest portlon of Building 7A to
addrezz the former zemi-conductor manufacturing area. The chemlcal use
in thiz area included solvent, acid, caustic, and plating solutionz. Soil
samples submitted for laboratory analysis from this ares were analyzad for
pH, metals, and VOCs. Borings HA-7A-6-1 and HA-7A-6-4 wvere drilled near
the northern corner of the building to total depths of 7.5 feet balow
grada vhars the hand auger waz denied by gravel in beth borings., Soil
gamplaz collected from both borings at depths of 1.5 and 6.5 feet below
grade were sgubmittad for laboratory analysis. Boring HA-7A-6-1 wasz
drilled near the western corner of the bulilding to a total depth of 9.5
feet balow grade. Soil sanplezs collected from depths of 2.0 and 2.0 were
submitted for laboratory analysls. Boring HA-7A-6-3 waa drilled
approximately 15 faeet wext of boring HA-7A-6-2 to a total depth of 9.5
feet balow grade. Elevated concentratlions of organic vapors were detected
with the photolonization device (PID) during augering of Boring HA-7A-6-
3 but no odors were obsarvad, Samplas ware collectad from depchs of 1.0,
6.0, and 9.0 fear with PID values of 260, 440, and 28 parts per milliomn
(ppm), respectivealy, Tha samples cocllacted from depths of 1.0 and 9.0
feet were submitted for laboratory analyses for pR, metalz, and VOCs.

Building 7B

Eleven hand auwger borings wvere drilled inside and adjacent to Building 7B
to address potential socurce areas fdentifiad in the chemical uze history.
Tha locationa of the sol) borings and the chemical use areas are shown in
Figure 6.

One hand auger boring was drilled adjacent to the sump located at the
northeast axterior corner of Building 7B. The inzida of the sump iz 2.5
fest dasp and raportedly collects rainwater from Buildings 7B and 7C and
sowvage from Building 7C and discharges to the sanltary sewer. Baring HA-
7B-1A-1 was drilled adjacent to the sump to & total depth of 9.5 feat
below grade. Soil samplaez collected from depths of 1.5 and 9.0 fest were
submitted for laboratory analysiz for pH, metals, VOCs, and TPH.

One inch copper piping is Inlaid into the concrete floor Inslde Bullding
7B, These pipes were installed az part of an experimental heating system
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design which would utilire water eirculated through the piping to heat the
building. No chemicals were ever conveyad through these pipas and this
Eystem was never utilized,

Two xo0il borings were proposed to address the plating line formarly
located In the Interior southwest corner of Bullding 7B. Acids, baxes and
metals are sssociated with operations in the former plating line area.
Soil boring HA-7B-2-1 was attempted but deanied by the heating pipelines and
no goil samples were c¢ollected, Soil boring HA-7B-2-2 was drilled to =
total depth of B.5 feet. Boll gamples collacted from dapthx of 1.5 and
8.0 feet were submitted for laboratory analyses for pH, metals and total
organic carbon (TOC).

Two so0ll borings were drilled in tha northeast portion of the building
neay vhat 12 currently the Corporate Color Lab, to addresz tha brite dip
plating lina formerly located in this area. Solvents, acids, bases, and
metals are reportead to have been uzed Iin the brite dip process. Soil
borings HA-7B-3-1 and HA-7B-3-2 were drillaed to total depths of 9.3 feet
balow grade. Elevated PID readings were detected from samplas collected
during the augering of Boring HA-7B-3-2., The sample collected from a
dapth of 2.0 feet below grade had a PID reading of 0.9 ppm. The 7.0-foot
sample and 9.0-foot xample had PID readings of 70 ppm and 75 ppm,
rexpectively. HNo odors were detected during drilling of the boreholas.
Soll samples collected from depths of 1.5 and 9.0 feetr from boring HA-7B-
3-1, and from dapths of 2.0 and 9.0 feet from boring HA-7B-3-2, warae
submittad for laboratory analysis for pH, metals, VOCz, and TOC.

Two soil borings were drilled in the Corporate Color Lab located in the

northwegt corner of the building. Soil boring HA-7B-4-1 was drilled

adjacent to the paint booth to a total depth of 9.5 feet below grade..
Sofl samplas collected from depths of 2.0 and 9.0 feet were submittad for
laboratory analysis. Boring HA«7B-4-2 wag drilled in cthe paint storage

areaa to a total depth of 8.5 feet below grade, where the hand auger wvaa

denied by piping. Soll samples were ccllacted from depths of 2.5 and 7.5

feaat balow grade and submittad for laberatory analysis. Samples from both

borings were analyzed for pH, matals, and VOCs.

Soll boring HA-7B-6-1 was drillad in the central portion of Bullding 7B
in the vicinity of the above ground silkscrean ink sump. The boring wasz
drilled to a total depth of 8.0 feet below grade, at which depth the hand
auger wag denisd. Soll samples wers callected from depthz of 2.5 and 7.5
faet, with corresponding PID readings of 200 ppm and 6.0 ppam,

rexpactivaly. The samples were zubmitted for laboratory analysls for pH,
matals, and VOCs.

Three borings wvere drilled in the south central portiom of the building
to addraszs tha formsr machine shop area. Eiavatad PID readings were
datectad in two of tha three boringz. Borings HA-7B-7-1 and HA-7B-7-2
vera drilled in the current machine shop area to total dapths of 9.5 feet
below grade. So0ll samples were collected from depths of 2.0, 7.0, and 9,0
feet below grada from Boring HA-7B-7-1, with corrasponding FID readings
of 200 ppm, 12 ppm and 7.0 ppm, respactively. The 2.0-foot and 9.0-foot
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samples ware submitted for analysis for pH, metals, VOCz, and TPH. Soil
samples collected from depths of 1.0 and 9.0 feet below grade from boring
HA-7B=-7-2 ware submitced for laboratory analyses for pH, metals, VOCOs, and
TPH. Boring HA-7B-7-3 wasz drilled in the current warehouse arsa to
investigats tha formar machine area. Boring HA-78-7-3 waz drilled to a
total depth of 8.0 fest below grade, vhere the hand auger wazx denied due
to piping. Soll samples wera collected from depths of 1.5 and 6.5 feet
with corrasponding PID teadings of 325 ppu and 60 ppm, raspactivaly. The
samples were submitted to the laboratory for pH, metals, VOGs, and TPH
analysis.

Ones boring wazx drilled in the milling/machine area located in the
northwest end of Building 7B, Boring HA-7B-8-1 was drilled to a total
depth of approximately 9.0 feet, where the hand auger waz denled. Sofl
samples were collected from depths of 2.5 and 7.3 fest with corrasponding
PID readings of 450 ppm and 200 ppm, raespactively. Both soll samples wera
submitted for laboratory analysis for pH, metals, VOCs, and TPH.

Building 7C

Baven xoll borings wers drilled inside and adjacent to Bullding 7C to
address potential source areas, Tha locations of the soll borings and
chemical uze areas invertigated are gshown in Figure 7.

One soil bering was drilled in the metal spray room located in the central
portion of Bullding 7C¢. Boring HA-7C-1-1 was drilled to a total depth of
9.5 feat below grade. Eoil szamplies collected from depthz of 2.5 and 9.0
faat wera submitted to ths laboratory for pH, metals, end VOC analyses,

Four soil borings were drillad in the northwest portion of Building 7C to
addresy the aluminum part production arsa formerly located in this portion
of the building. Boring HA-7C-2-1, located north of the paint spray booth
and east of the tool crib, was drilled to a total dapth of 3.3 faat below
grade vhere the hand auger was denled by gravel., One =0ll sample wvasz
collected from a depth of 3.0 feet and submitted for laboratory analysis
for pH, metals and VOCs. Boringz HA-7C-2-2, HA-7C-2-3, and HA-7C-2-4,
located in the current shset metal production area, were each drilled to
a total dapth of %.5 feet below grade. Soll samples collected from depths
of 4.0 and 9.0 feet, from depths of 3.5 and 9.0 feat, and from depths of
4.0 and 9.0 feet from borings HA-7CG-2-2, HA-7C-2-3 and HA-7G-2-4,
reaspectively, were submitted for laboratory analysls for pH, metals and
vics,

Two soil borings were drilled in the area between Buildings 7B and 7G.
The aresa waz formarly used for gas cylinder storage, howaver, the
possibility exists that the area may alse have been used for chemical
storage. In addition, one hand auger boring was drilled edjacent to a
sanitary sewer line which was historlcally, and is currantly connected to
the sump located at the northeastsrn corner of Bullding 7B, PBoring HA-
7G-4-1 was drilled adjacent to the northwest exterlor corner of Building
7B to a total depth of 7.5 feat balov grade, whers the hand auger wvas
denisd by rock. Soll samplaes ware collected from depths of 1.0 and 6.0
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faat and were submitted for analysisz for pH, metals, and VOCz. Boring
HA-7C-4-2 wax drilled near the sanitary sewer and heating, wventilation,
and air-conditioning system, to a total depth of 9.5 feer belov grads,
Soll samples collected from depths of 4.0 and %.0 feet wera submitted for
pH, metals, and VOC analysis.

Building 7D

A total of 10 soil borings were drilled inside and adjacent to Bullding
7D to address potential source areas. The soil boring locations and
chemical use areas Investigated are shown In Flgure B.

Four zoll borings wera drllled Inzide and adjacent to the enclosed storage
room located batwesen Building 7D and Building 7A, to aAddrezz former uzage
of thiz room for paint and hazardous materials {including waste} storage.
Borings HA-7D-1A-1, HA-7D-1A-2, and HA-7D-1A-3 were drilled within the
interior of tha storage room to total depths of 9.5, 7.5, and 9.5 feet
below grade, respectively. The hand auger was denied by gravel at a depth
of 7.5 faet below grade In boring HA-7D-1A-2, Soil samplez collected from
depths of 1.5 and 6.5 feet from borings HA-7D-1A-1 and HA-7D-1A-2, and
zamplez collected from dapths of 1.0 and 9.0 feet from boring HA-7D-1A-3
ware submitted for laboratory analysiz for pH, metals, VOCz and TFH.
Boring HA-7D-1lA-4 waz drilled easzt of the enclozed storage room iIn the
wood shop area. Boring HA-7D-1A-4 wes drilled to a total depth of 8.5
feet below grade and alevated PID reading were encountered during drilling
of the borehaole., Soil zamnples were collected from depths of 1.0, 6.0, and
8.0 faet wvith corresponding PID readings of 428 ppm, 170 ppm, and 51 ppm,
regpectively. The zamples collected from depths of 1.0 and 8.0 feet were
subnitted for pH, metalsz, VOCz, and TPH analyais.

Two soil borings ware drilled In the covered storaga area veést of Building
7D. Borings HA-7D-18-1 and HA-7D-1B-2 were each drilled to a total depth
of 9.5 feat below grade. The &zolil samples collectad from depths of 1.0
and 9.0 feot below grade from each boring were submitted for laboratory
analysiz for pH, metals, and VOCs.

Ona sofl boring was drilled adjacent to the former location of the
¢oncrete clarifier. This 500 gallen satructure was removad In 1986 at
wvhich time s0ll zamples were collacted and submitted for VYOG snalysis; no
VoCs were detected. Boring HA-7D-2-1 wax drilled to a total depth of 9.5
feat below grade. Soil samples collected from depths of 1.0 and 9.0 fest
were submitted for laboratory analysic for pH, metals, and VOCs.

Three borings vere completed inside the Building 7D quonzet hut to address
the foundry and die cast operations formarly located in the building.
Boring HA-7D-3-1 algo addrezseg the current fork 1lift repair area.
Borings HA-7D-3-1, HA-7D-3-2, and HA-7D-3-4 were drilled to total daptha
of 9.0, 9.5, and 9.5 feet below grade, regpactively, Boring HA-7D-3-3
vhich was also located in the quonset hut was daniled by cobbles and no
soll samples were collected, Soil camples collected from depths of 1.0
and 8.5 fast below grade from boring HA-7D-3-1, 1.5, and 9.0 feet from
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Boring HA-7D-3-2, and from depthe of 1.0 and 9.0 from boring HA-7D-3-4
vere submitted for laboratory analysiz for pH, metals, VOGs, and TPH.

Former Building 7E

S¢ll boring locations for former Buildingx 7E, 7F, and 7G are shown on
Figura 2, Historical chemical uze areaz for these bulldings are depicted
in Figure 4.

A total of tive goll borings were drilled in the parking lot south of
Building 12 and west of the Chamical Storage Building to sddress Building
72, formerly located in thisz area. Building 7E houzed die cazt
oparations, vhich included & foundry, drilling, and machining operations.

Soil boring SE-7E-2 was drilled to a total depth of 21.5 feet below grade,
and gxaturated conditicons ware encountered at a depth of approximately 19.5
feet below grade. Elevated PID readings were encountered near the surface
of the boring. Soil samplea were collected from depths of 2.0, 6.0, 11,0,
16.0, and 20.5 feet, with corresponding PID readings of 78 ppm, 70 ppm,
2.1 ppm, 1.0 ppm, and 1.2 ppm, respactivaly. The =zamples collected from
depthe of 2.0 and 11.0 feet belov gradas ware zubmitted to cthe laboracory
for pH, metals, and TPH analyziz. The zemples collected from depthz of
6.0 and 16.0 faet were submitted for TFR analyses. The 20.5-fook sample
wag submitted for pH and metals analysix.

Boring SB-7E-3 was drilled to a total depth of 25.5 feet below grade, and
gaturated condltlone were encountered at & depth of 25.0 feet below grade.
So0ll samplex ware collected from depths of 2.0, 6.0, 11.0, 16.0, 21.0, and
26.0 feaat, Samples collected from depths of 2.0, 16.0, and 26.0 Feet
belov grade were submitted to the laboretory for pH and metals analyais.

Boring SB-7E-4 was drilled to a total depth of 25.0 feet below grade and
saturated conditions wara sncountered at a dapth of 21.0 feat. Slighrly
elavated PID readings were detacted near the surfaca of the borshole. The
E0il sample collected from a depth of 3.5 feet had a PID reading of 35 ppm
and was submitted for laboractory analysiz for pH and mérals. 'The sample
collected from a dapth of 6,0 faet had a PID reading of 30 ppm &nd wvas
gubmitted for VOC analysis, The sampla collected from a depth of 11.0
feet was submitted for pH, mecals, and VOC analyzes. The sample collactad
from a depth of 16.0 feet below grade wax submltrted for VOC analyzisz, and
the 21.0-foot zample waz submitted for pH and metalz analysis,

Boring SB-7E-3 was drilled to a total depth of 25.0 feet below grede and
saturatad conditions were encounterad at a depth of 20,0 feat. Soil
gamplas wara collactad from depths of 2.0, 6,0, 11.0, 16.0, and 21.0 faat
balow grada. The sample collactad from a depth of 2.0 feet was submitted
to the laboretory for pH and metels analysis. The samples colleactad from
depths of 6.0 and 16.0 feet below grade were submitted for VOC analysis.
Tha samples collected from dapths of 11.0 and 21.0 feet below grade weare
submitted for apalyziz for pH, metals, and VOCz.
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Boring SB-7E-6 wax drilled to a total dapth of 23.5 Feet belov grada and
gaturated conditions were encountered at a depth of 22.0 feet. Slightly
slavated FID readings ware datactad during dzilling of the borehole. Sell
samples were collected from depths of 2.5, 6.0, 11.0, 16,0, 21.0, and 22.0
feet below grade with corresponding PID readings of 23 ppm, 21 ppm, 5.5
rpm, 7.0 ppm, 3.5 ppm, and 3.5 ppm, respectlvely. Soll samples collected
from depths of 2.5, 11.0, and 22,0 fest balow grade were submitted for
laboratory analysiz for pH, metals, VOCz, and TPH. Samples collected from
depths of 6.0 and 16.0 fest below grade were aubmitted for VOC and TFH
analysiz.

Forner Bullding 7F

A total of eight soll borings were drilled in the parking lot near the
corner of Ash Street and 0Olive Avenue, and parallel to Olive Avenua, to
address Building 7F formerly located in this area. Building 7F housed a
walding shop, carpentry shop, and custodial and maintenance supply atorage
areas. A storage shed 1Is reported to have been previously located
northwast of the bullding. Prior to occupancy by Hevlatt-Packard, a mill
is reported to have been located In the vicinity of Bullding 7F. A
gasoline tank Ls reported to have been In usa at the mill, The locations
of the soll borings are shown on Figure 4. Borlng SB-7F-1 was drilled in
the vicinity of the former gasoline tank, to a total depth of 21.5 faet
below grade, Saturation was encountered at a depth of 20.0 feet. Soll
samples ware collected from depths of 2.0, 6.0, 11.0, 16.0, and 21.0 feet.
Tha samplas colleacted from depths of 2.0 and 21.0 fawt woersa aubmitted to
the laboratory for pH and metals analysis., The soll samples collected
from depths of 6.0 and 16.0 feet were submitted for TPH analysis. The
goil sample collected from & depth of 11.0 feot was submitted for pH,
metala, and TFH analysis.

Soil Boring SB-7F-2 and boring SB-7F-3 were drilled in the =zouthern corner
of the parking lot to addresz the weldlng shop and maintenance supply
storage area formerly located in this vicinity, Boring SB-7FP-2 was
drilled to a total depth of 21.5 feet below grade and saturated conditionz
vars sncountered at a depth of 19.5 feet. Soll samples were collected
from depths of 2.0, 6.0, 11.0, 16.0, and 21.0 faet below grade. The
samples collected from depths of 2.0 and 21.0 feet ware submitced to the
laboratery for pH and metale analyzls. Samples collectad Efrom depths of
6.0 and 16.0 were submitted for VOC analysis., The soil sample collected
from a dapth of 11.0 faet was zubmittad for pH, metalsz, and VOC analysis,

801l Boring SB-7F+~3 was drilled to a total depth of 22.0 feet below grades
and saturation was encountered at a depth of 21.0 feat. Soll samples were
collacted from depths of 3.0, 6.0, 11,0, 16.0, and 21.0 feet below grade.
The samples collected from depths of 3.0 and 21.0 feet were submitted for
laboratory analysiz for pH and metals. The samples collected from depths
of 6.0 and 16.0 feat were submitted for TPH analysis. The gample
collected from L1.0 faet balow grade was submitted for pH, metals, and TPH
analyslis.
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Soil Borings SB-7¥-4 and SB~-7F-6 were drilled to address the formar lumbar
mill which occupied tha site prior to Hewlatt-Packard. Boring SB-7F-4 wax
drilled to a tota] dapth of 21.5 feet baelow grade and saturated conditions
wore encountered at a dapth of 19.5 feet. Soil zamplas collected from
depthe of 2.0 and 20.5 £eet were submitted for pH and metals analysisz.
Samples collected from depths of &.0 and 16.0 feet were submicted for VOC
analysiz. Tha sample collected from 11.0 feet waz submitted for pH,
mecals, and VOC analysis.

Boring SB-7F-6 waz drilled to a total depth of 22.0 feet below grade and
saturation was encountered ac a depth of 20.0 feet. The so0il samples
collected from depthz of 1.5 and 21.0 feet wece submitted for pH and
matalx xnalysisg. The samples collected from depths of 6.0 and 16.0 feet
ware submitted for TPH analysis. The sanple collacted from a depth of
11.0 feat waz submicted for pH, metals, and TPH analysis.

Soil Boring S5B-7F-5 wasz drilled in the vicinity of the formar chemical
storage shed. Boring SB-7¥-5 wiax drilled to a total depth of 21.5 feet
and saturation wax encounterad at a depch of 19.5 feet. The goil samplasx
collected from depths of 2.0 and 20.5 vere submitted for pH and metals
analysis. The samples collected from depths of 6.0 and 16.0 ware
submitted for TPH analysis. The zample collacted from a depth of 11.0
foat wak submitted for pH, metals, and TPH analysls.

Soll Boring SB-7F-7 was drilled to address the former maintenance supply
storage area of Bullding 7F and a storm drain. Boring SB-7F-7 wvas drillaed
to & total depth of 22.0 feet below grade and gaturated conditions ware
encountered at a depth of 13,0 fasr., The samples collected from depths
of 6.0, 11.0, 16.0, and 21.0 wara submitted for VOC and TPH analysis.

8oil Boring SBE-7F-8 was drilled to address the former custodial supply
atorage area of Building 7F. The boring was drilled to a ctotal depth of
22.0 feet below grade and gaturation was encountered at a depth of 20.0
feet. The so0il samples collected from depths of 2.0, 11.0, and 21.0 feet
below grade were submietead for pH, metals, VOCs, and TPH analysis.
Sampleg collected from depths of 6.0 and 16.0 feet were submltted for VOC
and TFH analysis.

Former Bullding 7G

Eight soll borings were drilled in the parking lot east of the Chemical
Storage Building to address potentlal source areas In Bullding 7G. which
was formerly locatad In this area. Operations reported to have bean
conducted Iin Building 7G include 20lid state research and development, and
seml-conductor mamifacturing. Reportadly, a machine shop and a paint shop
weres also located in Bullding 7G. A sump iz raported to have existed on
cthe northeast side of Building 7G. An open alr flammable storage shed is
reportad to have been located gouthwest of Building 7G. ‘The locations of
the zoll borings are shown In Figure 4.

Soil Borings 5B-7G-1, SB-7G-2, 3B-7G-3, and 5B-70-6 address Bullding 7G
and the operations conduccad within the building. Borings S5B-7G-4, and
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SB-7G-5 addrex: the gump formerly located on the northeaszt =zide of
Bullding 7G. Boringa SB-7G-7 and 5B-70-8 address the Fformer open air
flammable zxtorage shad,

Soll boring SE-7G-1 waz drilled to a total depth of 22,0 feet below grade
and saturated conditions were encountared at a depth of 21.0 feet. Soil
samples collected £rom depths of 2.5, 11.0, and 21.0 feet below grade ware
submitted for pH and metals analysis.

Boring 8B-7Q-2 waz drillad to a total depth of 22.0 feet and saturation
wag encountered at a dapth of 21.0 faat., Soill zamples collactad from
depths of 3.0 and 21.0 fest were submittad to¢ the laboratory for pH and
metals analysis. Samples collected from depthe of 6.0 and 16.0 feat were
subnitted for VOG analysis. The sample collected from a depth of 11.0
faat wax submitted for pH, metals, and VOC analysis.

Boring EE-7G-3 waz drilled to a toral depth of 22.0 feet and =zaturacion
vas encountered at a depth of 20.0 feet., The z0il sample collected from
a depth of 2.0 feet was submitted to the laboratory for pH and metals
analysix. Tha zamples collected from depths of 6.0 and 11.0 feet were
submltted for VOC analysis. The samples collected from depths of 16.0 and
21.0 feet were submitted for pH, metalg, and VOC analysiz.

Sc0il Boring SB-7G-4 was complatad to a total dapth of 22.0 feet below
grade and saturated conditions were encountered at a depth of 20.0 feat.
The zx0il samples collected from depthe of 6.0 and 21.0 feet wara submitted
for labhoratory analyaisz for pH and metals. The gamples collectad from
depths of 6.0 and 16.0 were submitted for VOGC analysiscs. The szample
collacted from a depth of 11.0 feet was gubmitted for pH, metalx, and VOGC
analysis.

Boring SB-7G-5 was completed to at total depth of 22.0 feet below grada
and saturation was sncountered at a depth of 20.0 feet. The samplex
collected from depthz of 6.0, 11.0, and 16.0 feet below grade wara
submltted for VOO and TPH analysis. The szampla collectad from a depth
21.0 feat was submitred for TPH analysis.

Soil Boring SB-7G-6 was drilled to a total depth of 22.0 feet below grade
and saturation waz encountered at a depth of 20.0 feet. The goil xampla
collectad from a depth of 1.5 feat waz saubmitved for pH and metals
anazlysik. The sample collected from a depth of 6.0 feet was aubmitted for
TPH analyaiz. The samples collacted from depthz of 11.0 and 16.0 feet
were submittad for pH, metals, and TPH analyszis.

Boring SB-7G-7 was completed to a total deapth of 22.0 faet below grads and
saturation waz encountered at a depth of 21.0 feet. The solil sample
collacted from a depth of 2.5 feet wax submitted for laboratory analysisz
for pE and metals, The gamplas collacted from depths of 6.0 and 16.0 feat
veres gsubmitted for VOC analysis. The zoil samples collected from depths
of 11.0 and 21.0 feat were submitted for pH, metals, and VOC analysisx,
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Boll Boring SB-7G-B was drilled to a total depth of 22,0 fest balow grade
and zaturated condieions vers ancountered at a depth of 20¢.0 fasr, The
sanples eollectad from depths of 6.0, 11.0, 16.0, and 21.0 feet halow
grada wvere submitted for VOC and TPH analysaiz.

Building 12

A total of eight x0il borings ware completed insida and adjacent to
Building 12 to address potential source areas. The locations of the soil
borings and the chemical uze areas investigated ara shown In Figure 9.

One soil boring was completed in the central portion of Building 127 to
addrazx the brite dip plating line. Boring BA-12U-3-1 was drillad to a
total depth of 9.5 feet helow grade. BSoil samplez were collected at
deptha of 4.0 and 9.0 fest and submitted for lahoratory analysis for pH,
metals, and VOCs. Initially an angle boring of 45 degreesx wasz attempted
to cbtaln soll samples from directly bhensath the brite dip line. This
boring, a4 wall as an additional angle boring and a vertical boring, ware
danisd by gravel within the artificial fill material located directly
baneath the concrete and no soil samples ware collected.

One soil boring was attempted adjacent to the 1,1,1-Trichloroethana (TCA)
degreasar located in the central portiom of Building 12U, and another in
the die caszting szhop ac the eazt end of the bullding. Both of thexe
borings wera denled by gravel within the fill material locatad directly
beneath the concrete, McLaren recommends that a boring be completed
adjacent to this degrazsar.

§Soll boring HA-12U-9-1 waz drilled adjacent to the former location of the
tatrachlorcethene (FCE) degreaser. S0il =amplez ware collected from
dapths of 4.5 and 9.5 feet wich corresponding PID readings of 65 ppm and
160 ppm, respectively. Both zamples were submitted for analysis for pH,
metals and VOCz.

Soil boring SB-12-1 wag drilled near the cormer of Park Boulevard and
0live Avenue, approximately 15 feaet north of monltoring well W-12. Boring
§B-12-1 waa drilled to a total depth of 25.0 feet below grada and
katurated conditlons were encountered at a depth of approximately 23.5
faat, Elavated PID readings were datected during drilling of the boring.
Soll samples wara collectad at depths of 2.0, 6.0, 11.0, 16.0, 21.0, and
24.0 faatr below grade with corrasponding PID readings of 2.0 ppm, 2.0 ppm,
14¢ ppm, 100 ppm, 45 ppm, and 13 ppm, regpeactivaly. The sample collacted
from a depth of 2.0 feet was submitted for laboratory analysis for pH and
matals. The samples ¢ollacted from depths of 6.0, 21.0, and 24.0 feet
wersa submittad for VOC analysis. Tha gample collacted f£from the 11.0-foot
dapth was submitted for pH, metals, and VOC analyzls.

801l boring S5B-12-2 was driilaed approximataly 15 faet scuth of monitox
well W-12. The boring waz drilled to a total dapcth of 26.5 feat halow
grade with gaturated conditions encountered at a depth of 25.0 feet.
Elavatad FID readinge were detacted during drilling of the boring. Soil
tamples were collacted at depthg of 2.0, 5.5, 11.0, 16.0, 21.0, and 25.5
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feat below grade with PID readings of 2.0 ppm, 7.0 ppm, 50 ppm, 110 ppm,
10 ppm, and 2.5 ppm, respectively. The sample collected from a depth of
2.0 feer waz submitted to the laboratory for pH and metals analysiz. The
sample collected from a depth of 5.5 feet was aubmitted for VOO analysis.
Tha samples collected from depths of 16.0 and 25.5 feet were submitted for
pH, metals, and VOC analysisc.

Three scoil borings SB-12-3, 12-4, and 12-5, ware drilled adjacent to the
southern exterior walls of Building 12 to address the chemical use areas
in the basement of Bullding 12. Thege facilitiez are shown on Figure 10.

Boring SB-12+3 wag drilled outzide and adjacent to the east wall of
Building 12. ‘The boring was completed to & total dapth of 26.5 feef balow
grade and saturated conditions ware apncountarsd at a depth of 25.0 feet.
The so0ll sample collected from a depth of 2.5 fast was submitted for pH
and metals anhalysls. The soll samples collected from depths of 6.0 and
21.0 feet ware submittad for VOC analysiz. The zamplez collected from
depths of 11.0 and 26.0 feet were aubmitted for pH, matalx, and VOC
analysis.

Boring SB-12-4 waz drilled near the exterior southeazt cornar of the
building. Boring SB-12-4 wag drilled to a tota) depth of 25.0 feat below
grade and saturation was encountered at a depth of 24.5 feat, The soil
sample collected from a depth of 3.0 feat was submitted for laboratory
analysis for pH and metals. The samplez collected from depths of 6.0 and
21.0 Ffeet were submitted for VOG analysis. The samplas collected from
depths of 11.0 and 24.0 feet ware submitted for pH, metals, and VOG
analysis.

501l boring SB-12-5 wasz drilled adjacent to the loading dock on the south
wall of Building 12 and adjacent to sanitary sewer and storm drainz from
Bullding 12. '‘The boring was completed to a total depth of 25.0 feet helow
grade and zaturation waz encounterad at a dapth of 23.5 feet, The soll
sample collected from a depth of 1.5 feet was submitted for pH and mstals
analysis. The sample collectsad from a depth of &.0 feet wax submitted for
TPH analysis. The szamples collected from depths of 11.0 and 21,0 feet
wvere submitted for analysls for pH, metals, VOCs, and TPH. The sampla
collacted from a depth of 24.0 feet was submitted for pH, metals, and TFH
analysis,

Boring SB-12-6 was drilled near the northeast corner of Bullding 12 to
address the solvent storage tanks located In the below grade areaway of
Bulilding 12. Boring SBE-12-6 was drilled to a total depcth of 25.0 fest
below grade and saturation wvas encountered at a depth of 23.5 feet. The
soll sample collaected at a dapth of 2.5 fast vas submitted for laboratory
analysis for pH and metals. The samples collacted from depths of 11.0,
21.0, and 24.0 feet below grade wers submicted for pH, metals, and VOG
analysis,
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Chemical Storage Bullding

Three s50ll boringz were completed adjacent to the Chemical Storagse
Bullding. One additional hand auger boring was attemptad inside the
building, however, the hand auger was denied by gravel within the f£1ll
material directly beneath tha conerete floor. The locations of the zoll
borings and the Chemical Storags Building are xhown in Figure 4,

Boring SB-C5-1 wasz drilled near the northwest corner of the Chaemical
Storage Bullding adjacent to the former undarground vaste solvent tank and
abandoned so0ll vapor extraction wallg. The soll samples collectad from
deptha of 2.5 and 21.0 feet below grade were submitted for laboratory
analysiz for pH and metale. The zamples collected from depths of 6.0 and
16.0 feet were submitted for VOC analysix., The sample collacted from a
depth of 11.0 feet was gubmitted for pH, metals, and VOC analyeis.

Two soll borings were drilled adjacent the northeast wall of the building,
approximately 10 feer horizontally from the building. Theze twe borings
were drilled ar a 45 degree angle to obtain so0il samplez from directly
beneath the building. Sample depthz are given In true vertical depth.

Boring SR-08-2 was drilled at a 45 dagree angle, approximataly 10 feet
northesst of the building. The boring waszs drilled to a total depth of 21
feat below grade and saturated conditions were ancountered at a daepth of
20.5 feet. Soil zamplaz wera collacted at depths of 5, 7, 10, 14, 18, and
20 feet below grade. laboratory analyses were parformad on the samples
collected from 14, 18, and 20 feetr for pH, metals, and VOCs. The 7 foot
sample was analyzed for pH and metals.

Boring 5B-CS5-3 was drilled at a 45 dagras anglae, approximataly 10 feet
northeast of the building, to a total depth of 19.10 feet below grade.
Saturated conditions were not encountered In the borehole, The extremely
gravelly nature of the soil encounterad at this location caused the augers
to bow and prevented sampling beyond a depth of 1% feet. Soll samples
wers collected at depths of 4, 7, 11, 14, and 18 feet below grade.
Samplas collected from depths of 7, 14, and 18 feet wera submitted for
pH, metals, and VOC anelyses.

Background Sampling

Two s0ll borings were completed to obtain background zoi) samplez. Thesze
samplez are used to compars naturally occurring pH valuazs and metal
concentrations in the non-chemical use areas at the zita with results of
pH and metal analyzez from chemical uase areas, The background =oil
borings were drilled In the landsczped area west of Bullding 8, The
background soll boring locations are shown in Figure 2.

Borings HA-BEG-1 and HA-BKG-2 ware each drilled to a total depth of 9.5
feet below grade. Soil samples ccllectad from depths of 1.5 and 9.0 feeot
below grade from each boring were submitted for laboratory analysis for
pH and metals.
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MONITOR WELL GROUNDWATER SAMPLING

Groundvater samples were collected for metal analysex from all existing
on-site monitor wellz on August 23, 1989, November 21, 22, 30, 1989,
Pabruary 22, 26, 27, 1990, and March 1, &, 7, 1990, Prior to szampling,
a minimum of threa casing volumes of groundvater wers purged from sach
well casing uaing either a submersible, peristaltic, or centrifugal pump,
or a taflon ballar, After each wall volume was purged, measurements of
pH, elactrical conductivity, turbidity and temperature were recorded. No
samplas wera collected wuntil three consecwntive casing wvolumes had
conelzctent physical parameter (<5% variation). Sanples were collacted and
placed in polypropolens containers preserved with nitric acid except
samples to be analyzed for chromium VI which wera not prazarved. Samples
wares stored on ice and sent via an overnight dalivery service to CHEMWEST
Analytieal Laboratory using proper chain-of-custody proceduras. Prior to
analysis the samples wvera laboratory filtaraed. (

No*
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RESULTS OF FIELD INVESTIGATIONS

The results of the erource area Identification investigation are prezented
in this section of the raport. This section discusses the site geology
and presents the results from #oil analyzex, the so0il gas szurvey, the
Bullding 12 sump Inspectionz, the grab water samples and monitoring well
groundwater zamples.

EITE GEOLOGY

The zite 15 underlain by Quaternary-age (Holocena) alluvial deposics
conslsting of admixturez of gravel, sand, siilt and clay. Thiz valley
alluvium has been deposited principally az a zseries of coalescing alluvial
fans which descend from tha highlands to tha weszt, The alluvium 1isa
unconsolldated (Dibblaa, Jr., J.W. 1966, and Pampeyan, E.H., 1970).

Three generalized geologic cross-gections were prepared based on
lithelogic data from the hollow stam auger soil borings. The locations
©f the cross-sactions are shown on Figure 2. The crosas-sections, Sections
A-A', B-B', and C-G* are shown on Figurax 11, 12, and 13, respsctively.

Four major geologic units are identifled on the cross-sectlonk. The
diztinction of geologlc units i3 hased on the Unified So0ll Classification
Eystem and descriptliong Of g0ll cOlor, gravel content and the prezence of
¢calclum carbonate concretions.

Fill Material

Directly beneath the asphalt pavement one to three feet of artificial £1l11
material 1s present. The f£1ll material underlias the apntirs site and
econsists of gravelly sand admixturez (clags IT aggregate base),

Sandy Clay (Unit A)

The firxzt geologic unit encountered, referred t0 as Unit A on croas-
gections, is a fine grained clayey wunit with 15 to 35 percent includad
very fine grained sand. This wunit iz defined by Unified Soil
Classification System (USCS) nomenclature as a sandy clay. Previcus
reports and work by others have Identifisd this unic as a silty clay.
Unit A {5z laterally continuous throughout the xite and 1z distinguished
by a dark gray and very dark gray color and moderately to highly plastic
£ines. Unit A varlez in thickness from five to eleven feet and extends
from the base of the artificial fill material to depths ranging from six
to twelve feet.

Clayey and Silty Sand and Grawvel (Unit B)
The zecond geologic unie, referred to &g Unlt B on cross-sectionsz, 1z a
coarse gralned sandy unit with variable mixturex of silty and clayey finea

and gravel. This unit iz distinguizhed by the preszence of gravel asized
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clasts. The color of these sands vary from brown and yellowish brown to
pale olive. This unit can be zubdividad inte (1) a clayey sand and grevel
sub-unit and (2) a 5ilty sand and gravel sub-unit, az ghoun by the daghed
line on the crose-zections. The uppar 2layey sand and gravel sub-unit hag
low plastic fines while the lower silty sand and gravel sub-unit is non-
plastic. Unit B iz encounterad at depths ranging from zeven to smixtean
feat: and extends to a depth of at Jeaxt 26.5 feet, the maximum depth of
the soll boringz. The first water baaring zone Iz encountersd in Unic B
at depths ranging from 19.5 to 25.0 faat.

In zome borings a localized and discontinuous coarss grained gand unit ig
present at the top of Unit B. The unit is distinguished by low plastic
finex and the absence of gravel. Thiz yellowish brown unit ig definaed asx
a clayey sand by the U3C3. Ax shown on Cross-Section B-B', the clayey
sand layer iz present in two of tha five borings on this section and
varles in thickness between 4.5 and 6.5 faer.

Interbedded Clayey Sand and Sandy Clay (Unit G)

In the eastern corner of the site near Building 12, tnit A iz undarlain
by Interbedded claysy szand and sandy elay, Thiz unit Iz raferred to as
Onit C. As zhown on cross-sectlon C-GY, Unit ¢ is infearred te be in
erosional contact with Unit B. The eroslonal contact occurs batween
Borings SBE-7F-8 and SB-7E-6. The unit is subdivided basad on variable
percentages of includad fine zand and the presence of calcium carbonate
concretions, Tha firsc sub-unit is dafinad as a clayey sand. Calcium
carbonate concretions were encountarad Iin the upper portion of thiz sub-
unit. The szecond sub-unit isx a =zandy clay of moderace plascicicy.
Calcium carbonate concretions were encountered In this sub-unit. The
third sub-unit iz a clayey sand. Oroundwater was encountered at depths
ranging from 23.5 to 25.0 feer.

The geologlc materlals encountered beneath Buildings 7A, 7B, and 7D
consist of Unit A and B and are similar to materialz deseribed in cross-
xections A-A’, B-B’ and the westarmn and of cross-section C-C', Tha
materials encountered beneath Bulldings 7C and 12 consist of Unit A and
C and are similar to the easztern end of cross-zection C-C’.

SOIL ANALYTICAL RESULTS

Soil anslytical data obtained from =oil borings drilled during the source
area identification investigation are presented In thiz section of the
report. Soll samples collected during the investigation were submicted
for laboratory analysis as indicatad inm Table 1. Soil analytical data are
preszented on Tables 2 through 5. Analytical data sheets for VOC, metals,
PH, petroleum hydrocarbon, polychlorinated biphenyl, pesticide znalyses,
method blanks for all anslyses, laboratory cover latters, and chaln of
custody racords are prezented in Appendix C. Surrogate recovery data for
EPA Mathod 8240 analysis, and dilucion factors and detection limite for
all soll analyses are shown on the laboratory data sheets.
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Volatile Organic Compound Analyses

One hundred and fifty cwo soil samples were analyzed for VOCs using EPA
Hethod 8240, A pumpary of volatile organic compound analyses is presented
in Table 2. In addition, twanty 2o0ll samples were analyzed for benzaens,
tolusene, ethylbenzene, and total xylenax uxing EFA Method 8020 as part of
a total petroleum hydrocarbon scan, and are presented on Table 2 with the
other VOCz., The remaining compounds analyzed as part of the TPH scan are

deseribed In Table 4, Trichloroachene, tetrachloroethene, 1,1-
dichloroachene, 1,2-dichloreoathene, toluane, acetona, and methylane
chloride were the VOCz moxt commonly daetected. Total xylenas wers °

datectad in two soll samples, at horing HA-7D-1A-4 at & concentration of
1,400 ppb at 1.0 foot below grede and In SB-7F-8 at a concentration of S
pph at 2.0 feat balow grade, Mathyl eathyl ketone (2-butanone) was
detected Iin HA-7B-3-1 ar a concentration of 50 ppb ar 1.5 fFfest bhelow
grada.

PH and Mets] Analyzex

One hundred and gixty nine zofl samples ware analyzed for pH, and oma
hundred and seventy soll samples were analyred for metals. A summary of
all pH and matal analy=zas ix prezented in Table 3, pH concentrations
throughout the slte range from 6.3 to 9.7. Informatlon obtained from the
S8anta Clara County soil survey indicate that solils in tha vicinity of the
395 PMR =site are neutral to moderately alkalina. Ranges for aach bhulilding
area Investigated are described balow:

7A 6,3 - 9.2 ¥ 8.1 - 9.7
7B 6.6 - 9.2 G 7.7 - 8.9
7C 6.5 - 8.9 12 7.8 - 9.0
7D 6.6 - 9.3 Chemical Storaga 8.9 - 9.5&
7E 8.0 - 9.5 Background 7.9 - B.5

Goncentration ranges for those metals detected are deseribad below.
Antimony, chrome VI, cyanide, salenlum, and thallium were not detected.
All values are in parts per million.

aluminum 0.0l - 27.0 copper 0.05 - 5.4
arzenic 0.01 - 0.30 lead 0.01 - 0.80
barium 0.53 - 9.4 molybdanum 0.01 - 1.3
beryllium 0.01 - 0.03 nickel 0.09 - 3.2
cadmium ' 0.01 - 0.08 ailver 0.04 - 0,15
total chromiom 0.0 - 1.8 vanadium 0.05 - 1.3
cobalt 0.05 - 0.88 zinc 0.03 - 1.4

Total Fetroleum Hydrocarbon Analyses

Seventy-one z0il samples were analyzad for total petroleum hydrocarhon
compounds.  Hach rample grubmicted for TFH analysls waz anzlyzed for
gasoline, diezel, BTEX, and oil and grease. Analytical raesults of the
BTEX analysis are described in Table 2 with the other volatile organic
compounds. Gascline, diesel, and oil and greaze analysesz are summarized
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on Table 4, Gazoline range compound: wvere detected in one zoil boring,
SB-7F-8, at a conceuntration of 10 ppm at 2.0 feet below grade. Diesel
ranga compounds were detected at two locations, SB-7E-2 and SB-7F-8.
Diezal was detected at a concentration of 270 ppm in the 2.0 foot sample
in EE-7E-2, and was not detected in any other samples from zoll boring SB-
7E-2. Diezal was also detected in SB-7F-8 at a concentration of 31 ppm
in the 2.0 foot sample, and 10 ppm in the 16.0 foot sample. Diesel was
not detacted in the 6.0 or 11.0 foot samples In SB-7F-8. Oll and greaza
wagz detected in eight szoll zamplexz, four szamplez ranged from 23 to 100
ppm, and four samples rangad from 100 ppm to 2,300 ppm. Sample locatlons
and depths are described in Table 4.

Pegticide, Folychlorinated Biphenyl, and Total Organic Carbhon Analysesz

Analytical results of pesticida, PCB, and TOC analyszes are summarizad in
Table 5. Two 2o0il samples wara submitted for pesticide and
polychlorinated biphenyl analyses. No PCBx were detectad. One
organochlorine pesticide compound was detectad at a concentration of
0.0096 ppm In HA-7A-2-1 at 6.5 faat below grade.

{J"
Six soll gamples were submitted for total organic carbon (TOC) analysis.
TOC content in theze samples ranged from 140 to 450 ppm.

Total organic carbon analyses were performed to determine the total
organic matter content of the soil. The organic matter content togather
with the pH and the so0il type providez Information on the mobility of
matalas In zell. Tua to the low concantratlons of metals encountered at
the szite, and the normal range of pH valuasz and organic matter content,
the mobility of the metals In zoile were not calculated,

RESULTS OF S0IL GAS SURVEY

20]l gas samplez were collected and analysed at 73 locations at a Hewlett-
Packard zite located in Palo Alto, California. Data was collected ac
depthe of 3 to 13 feet below ground surfece, Analytical data are
preszented in Appendix B. A map showing the szample locations is includad
ax Figure 4.

Hepgurable levels of all volatiles screened, with the excaption of ethyl
benzene and Xylenes, were detacted acroxs the slite, Dapth profiles
conducted at three zampling locations (SG-01, 5G6-10, and 5G-14) indicata
that concentrations of volatiles increase with depth., These data guggest
that groundwatar below the probe is the source of VOC contaminacion
detactad in zoll gaszes rather than the challow soils.

Petroleum hydrocarbons (benzene, toluena and total hydrocarbons) wara
datected in the soll gas across tha gita. The highazt concencratlong of
benrene and total hydrocarbons were detected at sampling location 56-73
(45 ug/L and 52 ug/L respectively). The highest concentration of toluene
waz detected at sampling locatlion 5G-75 (7 ug/L).
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BRUILDING 12 SUMP INSPECTIONS

The inaside and outzide sumpz located in the basement of Building 12 were
Inspected on March 7, 1990 to svaluate the physical condirion of thase
gtructurez. Addicional data regarding tha sxump was obtainad from the
Levine-Fricke report entitled "Sampling and Anslygzez of Sump Devatering
System, Building 12, Hewlact-Packard Company, 3935 Page Hill Road, Falo
Alto, California™, dated July 16, 1986,

Inspaction of the inside sump showed no vizual indications of eracking or
open cold-joints in the concrate walla, Approximately three feet of watar
wvas present In the gump at the time of Inspaction, therefore the hottom
of tha, sump could not ba observed. A c¢losed cold-joint was obzarved in
the concrate walls five Fest above the bottom (two faet above the water
level). Tha cold«joint suggests that the sump wag constructed with more
than ona concrate pour,

The Levine-Fricke report stdted that a water zample waz collected from
vhat appearaed to ba groundwater flowing into the insida sump through the’
cold-joint in the concrete. The sump’s water lavel ix automatically
regulated by duplex pumps using float controllers. The lower-most float,
activates the pump, Initiating sump-water diseharge into the zanicary
sawer. The pump-float system maintains the wvater level at the alavation
of the lower-most float, approximataly thres feat above the bottom of the
sump. The second pump and float system server as a backup system which
prevents the water level from rizing above the elevation of the upper-most
float. This float 1z poasitioned 4.4 feet above the bottom of the sump,
The cold-joint in the concrete is five fear above the bottom of the gump,
the pump system keeps the water lavel in the sump from reaching the lavael
of the cold-joint. Because of the dual and backup pump systems it Is
unlikely that water from the sump would aver flow out through the cold-
Joint to groundwater.

Inspectlon of the outside sump indicated that the concrete was intact, no
cracks or detarioration was obgerved, One foot of standing water waz in
the bottom of the sump at the tima of Inspection, so the bottom could not
be obzerved. Two jolnts wers viasible In the concrete, one approximately
five feet above tha bottom {(four feet above the vater leval) and the other
one approximately ten feat above the bottom of the sump., The ocutside gump
also hag a duplex pump-float system that Lkeeps the water level from
exceading a height of four faet from the bottom of the sump. The lower
Joint i1s five feet above the bottom of the gump, one foot abova tha
maximum water lavel in the sump.

Vinyl chloride has been detected In water zamples collected from the
Building 12 inzide sump, No gource of vinyl chloride is known to axizt
at the 395 PMR site. Vinyl chloride ia a breskdown product of volatilae
organlc compounds, such ax FPCE, The presence of vinyl chloride In water
samples collected in the sump may be the result of the breakdown of FCE.
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CRAB WATER SAMPLES

Grab groundwater samples weare collected from 22 of the 30 hollow stem
auger rig soll boring: and vere analyzed for VOCs and pH. The reazults of
these analyses sre presented in Tabla 6. The following compounds were
detected: TCE, PCE, 1,1-DCE, 1,1,1-TCA, 1,1-DCA, and 1,2-DCE.

TCE, 1,1-DCE, 1,1,1-TCA, ware detected in all zamples except the sample
collected from £B-12-1, vhich did not econtain 1,1-DCE or 1,1,1-TCA. TCE
vas detected ar concentrations ranging from 38 ppb to 330 ppb.
Concentrations of 1,1-DCE ranged from non-detected to 33 ppb,
Concentrations of 1,),1-TCA ranged from non-detacted to B0 ppb. Low
concentratlons (lazs than 10 ppb) of 1,1-DCGA and 1,2-DCE ware detected in
nine of the twenty-two zamplex.

PCE vas detected In three grab vater zamples. The concentrations of PGE
detectad in the samples collected from Borings 8B-12-1, SB-12-2, and SB.
12-6 was 11,000 ppb, 1,900 ppb, and 56 ppb, respactively., Borings SB-12-
1, 8B-12-2, and SB-12-6 are located in the vicinity of monitor well W-12.
PCE has been consistently detected in groundwater samples collected from
Monitor Well W-12 slnce the well was constructad in July 1989,

The pH of the zamples ranged from a low of 7.0 to a high of 7.9,

ARALYTICAL. RESULTS OF GROUNDWATER SAMPLINC

Groundwater from fifteen on-site monitoring wells was sampled for C.A.M.
metals, which include: the following slements: antimony, arzenic, barium,
beryllium, cadmium, chromium (total), chromium VI, cobalt, copper, laad
mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and
zine. Groundwater samples were also analyzed for cyanide and aluminum.
Analytical results are shown in Table 7. Aluminum, barium, chromium
{total), copper, lead, nickel, selenium, and zinc weare datected in
groundvater. Aluminum waz detected in six wells (W-2, W-3, W-4, W-9, W-
11, and W-13) at concentrations ranging from 0.3 to 2.1 ppm. Barium was
detected In three wells, concentracions rangad from 0.2 to 0,4 ppm. Total
chrome was detected in W-11 at 0.03 ppm and in W-13 at 0.01 ppm. Copper
was detected In monitor wells W-1A, W-3, W-4, W-5, W-6, W-11, and w-12 at
concentrations ranging from 0.06 to 0.47. Confirmatory samples were
collected from Wells W-1l1 and W-12 and copper concentrations (in ppm) were
az follows:

w-11 0.61, 0,30
w-12 0.67, 0.31

Lead was detected in wells W-3, W-11, and W-12, Confirmatory samples were
also collected In these thres wells and show the following lead
concentrations in ppm:

w-3 0.0007, 0.0
w-11 0.014, 0.55
w-12 0,048, 0.031
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Selenium was detected in W-10 a: 0,008 ppm. . Nickel was detected in W-1L
at 0.07 ppm during ona sampling round and was not datected during the
sacond sampling round. Zinc was detected in nine wells (W-1, W-1A, W-3,
V-4, W-6, W-11, W-12, W-13, and W-14) at econcantrations ranging from 0.0%
to 0.46 ppnm,
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EVALUATION OF DATA

This section presents an evaluation of the solla and water quality data
collected during this Iinvestigation,

ARALYTICAY, RESULYS FOR S0IL SAMPLES

Rasxults wara presented in the previocus szection for analyeiz of soil
samples for metals, pH, polychlorinated hiphenylx, pesticides, VOCs, and

petroleum hydrocarbone. An evaluation of theze results ie pragented
below.

Matals and pH Analykeas

Relevant criteria by which metalz analytical reszults can be evaluated
Include the following:

- *Common: concentration ranges” and "average concentration valuas"
for selected compounds ag presented in ‘Chemical Equilibrium in
Soila’ (Lindsay, 197%), and

- STLG and TTLC waluax ax outlinad in the State of California Code
of Regulatione, Title 22, Division 4, Section 66699.

Table 3 summarizes the "common concentration range” for the varlous metals
detactad in =oilx at tha zita, The wvaluas pregantaed represent common
ranges of background concentrations of metals ohservad in soils.

Comparisen of the analytical results Ffor metals, with the c¢riteria
outlined above indicate that metal concentrations detected in sofls at
the 395 FMR site are within a normsl range of background concentrations
for zolls. In addition, metalx concentrations detectad weres well below
goluble threshold 1limit concentration and total thrasheld 1imic
concentration (STLC and TTLG) wvalues., pH analyris were performed in
conjunction with metals analygesz to determine whether a iow pH environment
exlstas In solls at the 395 site, since & low pH environment would provide
for Increased moblility of metals, The ranga of pH wvalues observed in
50ils at tha 3ite ara within the neutral to alkaline range, therefore, tha
tiobil ity of metals would be lov under these s0ll conditlons. The Detals
and pH data avallable for the site are not Indicative of elther zoil
contamination at the site or a potential source of contamination to
groundwater.

Polychlorinated Biphenyl‘’s and Pexticidex

Two =£oll =samples from ona location, HA-7A-2-1 were submitted for
laboratory analysi= for polychlerinated bhiphenyl‘s (PCBs) and pezticides,
No PCGBs were detected. The pasticide Endosulfan II was detected ag 9.6
ppm in the 6.5 to 7.0 foor sample but wasz not detected In the deeper 9.0
to 9.5 foot szample. Tha “dexignated lawval in a 3s0lid to protact
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groundwater” as provided in "Dasignated Level Mathodology for WVaste
Classification and Clean-up Lavel Determination" (Marshack, 1988) 1z 74
ppm. Slnce the zingle concentration of Endosulfan IT detected is wall
balow the regulatory guideline no Ffurther investigation or remedlal
activicy 1s recommended for chis area.

Y0Cs and Patrolaum Hydrocarbons
C_Da vie

Review of 80il analytical data for volacile organic compounds indicates
that chemicals frequantly used in analycical laboratories (acertone and
methylene chloride) ware detected in a number of the soil samples and the
laboratory hlanks analyzed on the days the analyses ware performed. The
presence of acetone and methylene chloride in any of the zoll samples iz
therefore conaidered suspect. Acetone and methylene chloxide
concentrations, as indiecatad in Table 2, generally rangae from 20 to 50

ppb.

Approximately two-thlrde of the zamplex submitted to CHEMWEST Analytical
lahoratory for EPA Method 8240 analysis were shippad to CompuChem
Tlaboratory In North Caroclina for analysis. CompuChem employs methods
identified In the USEFA's Current Contract Laboratory Frogram (CLF) and
reports data on CLF formatted data sheets which are different from the
CHEMWEST dsta zheets. CHEMWEST received thiz information and reported the
analytical rasults to McLaren Iin the uzual CHEMWEST format. Melayxen also
directly recelved a portlon of the CompuChem data zheetz for review. In
comparing the CompuChem and CHEMWEST data sheets for given zamples it wvas
found that CompuChem flagged mogt of the concentrationsz of acetone and
mathylene chloride reported with a note identifying possible/probable
blank contamination and warning the dsta user to take appropriate action.
The¢ GHEMWEST deta sheets, however, for the zame analytical rasults, do
not, in general, glve any Indication of the apparently hligh potential for
sample contamination with theze compounds at CompuChem. Addicional
informetion regarding thls matter haz been requested from both CHEMWEST
and CompuChem, :

In addition to laboratory contamination, there apparently was alsoc a
potential for fleld contamination of gamplez with toluene. Soil zamples
were collectad for the investligation In brazs tubes which were sealed with
plaztiec capz and electrical tape. Bagsed upon recent exparience with
Investigations conducted concurrently at other sitea, it appaars that the
electrical tape may present a source of toluene contamination to the zeoil
samples. Additfonal study would be required to verify potential field
gources of gample contamination.

alvtical Data Screeni Criteria

Soll VOC concentrations on the order of 20 to 50 ppb were detected for a
nunber of compounds, The presence of chemical compounds at these trace
coneentrations does not necessarily Indicate that a zo0il chemical problem
existsz at these sample locations. To develop a screening criterla to
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evaluate VOC data, BRWQCE "clean up levaels" for a nearby facility, and
"guldance values” cited by Marshack ware reviawved, "{lean-up levels” for
sol)l remediacion were issued by the California Regional Water Quality
Control Board, San Francisco Bay Region, in a "Notice of Tentative Sita
Gleanup Requirements™ for tha Hawlett-Packard Company, 640 Page Mill Road,
Palo Alto, California site February 2, 1990, In those SCRa the RWQCE
spacifies that soils will be axcavatad in tha vicinity of a known source
araa for VOCz "to the concentration level of 1 ppm for volactile organic
coppounds®. "Designated VOC levelz Iin a solid to protect groundwater”
are prasented In the guidance document by Jon Marshack, Central Valley
Begion, entitled *The Dasignated Level Mathodology for Waste
Classification and Cleanup Level Determination; dated September 1988, and
are ag Follows:

TCE 5000 ppb PCE 2000 ppb
1,1-DCE 20000 pph 1,2-DCE 500 ppb
toluene 1Looo methylane chloride 5000 ppb

The Marshack values arae included becauze no other VOC guideline values
exlat. Based on the "clean-up levalx” and "dexignated levels in a solid
£o protect groundwater” outlined above, a VOC concentration of 300 ppb
has been selected as the screening criteria.

The regulatory standard for evaluation of oll and grease concentrations
in soll 483 50 ppm based on the BSanta Clara Valley Water District
CGuidelinas (November, 198%9). S0fl samplaz which exceed 50 ppm are
discuszed below.

Five areaz of the zite were found to contain soils with concentrations of

V0Cs and/or petroleum hydrocarbons exceading the eritaria cutlined above.
Theése are:

- Building 7D (HA-7D-1A-1 through -4);

. Building 7B (HA-7B-1A-1):

» ' Former Building 7E (SB-7E-2 and SB-7E-6);
- Former Building 7F (SB-7F-8): and

. Building 12 (HA-120-9-1, SB-12-1 and -2},

No VOC or TFH concantratlions were detected above the levels outlined in
the screening criteria in Buildings 7A, 7C, or Former Bullding 7G.

Bolle quality data from each of the above areas iIs prasented in Figure 14
and dizcuszszed below,

Bullding 78

Hand auger Boring HA-7B-1A-1 1a located adjacent to the castarn corner of
Bullding 7B near the sump. Soil samplex were collected at depths of 1.5
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to 2.0 feet and 9.0 to 9.5 feat below grada. 0Oll and grease was datected
in the 1.5 to 2.0 foot zample at a concentration of 810 ppm. 1,2-DCE,
and toluene were zlzo detected at concentrations of 8 ppb and 20 ppb,
tespectively, No VOC or TPH compounds ware detected In the 9.0 to 9.5
foot =sample.

No VOGs ware datected in szamples from the boring at concaentrations above
20 ppb. The oil and grease appears to be shallow and localirzed and
agsoclated with tha sump.

Building 7D

Soill %borings HA-7D-lA-1 through -4 were drilled to aevaluate soil
conditions beneath the enclosed former chemical storage room located
between Bulldings 7A and 7D. Analytical rasults f£from =xoll samplex
collactad at a depth of one to twa faet balow grade indicate that
concentrations of TCE (36 to 5,700 ppb), PGE (60 to 42,000 ppb), 1,1-DGE
(<100 ppb), 1,2-DCE (<100) and tolusne (non-datact to 17,000) are present
within this depth interval,

Analytical data from soil samples collacted at depths of 6.5 to 9.5 faet
kalow grade in these same four horinga indicate a gignificant dacreaszs in
detected chemical concentrations with depth. Data show that at =z depth
of 6.5 feet the total VOC concentratlons are on the order of 200 ppb; at
A dapth of 8.0 feet, VOC concantratliong are on the order of 30 ppb; and
st » depth of 9.0 feet the totel detected VOC concentrations are
approximately 10 ppb.

Analytical data from soil borings drilled in the formar chemical storaga
room indicate that the fine grained clayey unit (lithologie unit A} which
wnderlies the entire facllity has restricted che vercical migracion of
VOGz. Thiz clayey unit extends to a depth of approximately 8.0 feet below
grade,

Analytlcal data from adjacent Building 7A show that the lateral extent of
alevated VOC concentrations are limited to the former chamleal sztorage
room. Analytical data frem the seven soll borings drillsd in Building 7A
indicate no detectsble concentrations of TCE, PCE, 1,1-DCE, or 1,2-DCE are
present in any of the samples analyzad.

Based on the analytical dats, the vertical and lateral limits of VOGCs
beneath the former chemical storage room are defined, and primarzrily
rastricted to depthz of two to six feet below ground surface. Groundwater
beneath this portion of the facility iz at an approximate depth of 20
faet. Tharefore, the potential for chemical migration to groundwater is
conzidered minimal.

Former Building 7E

Soil Borings SB-7E-2 and SB-7E-6 are located In the employee parking lot
near tha southeastarn boundary of the sgite. Tha locations of thaze

113



borings were zelected to addresz the former Bullding 7E which housed
foundry and die caxst operations. '

Analytieal results from scoil samples collected from beneath thiz former
building indicata localized aress of petroleun hydrocarbon compounds in
the oil and grease Yange ara prasent at depths of 2 to 2.5 feet balow
gtada. In soll boring SBE-7£-2 an oil and greasze concentration of 3,300
PPn wag detected at tws feet and Iin EB-7E-6 an oil and greasa
concantration of 130 ppm was detected at 2.5 feet. The soil zample SE-
7E-2 additionally included patroleum compounds in the diasel range at a
concentration of 270 ppm, No patroleum hydrocarbon compounds were
detected in any of the zamples collacted at these locations at graater
depths.

VOC analytical data obtained from these boringa indicate that no VOC
concentrations above the serseening criteria are prasent. The maximm
total VOC concentration detected was in SB-7E-6 at 133 ppb. Thiz zampla
was collected at a depth of 2.5 feet below ground surface,

Analytical data obtained from borings located within former Building 7K
indicate thet past sctivities have resulted in localized areas of elevated
TPH concentrations, No areaas of elevatead VOC concentrationz were
datected. Data indicate that soil remediation will be raguired in the
vicinicy of S8B-VE-2.

Former Building 7F

Eight boringz were drilled to invescigate zoll conditionz beneath this
building. TPH and VOC analytical data from these borings indicata thac
all s0il samples, with the exception of those collected in SB-7F-8, have
detected concentrations below the screening criterla. In S5B.7¥-8,
eriteria are exceeded in only thms sampla collected at a depth of 2 faet
below ground surface,

Analytical daca from SB-7F-8 ac two feet below grade indicate total TPH
concentrations of 290 ppm. Detected petroleum compounds were primarily
In the oll and greaze range, but included also thoze in the dieszel and
gasoline range. TGCE (860 ppb), PCE (5 ppb), 1,2-DCE (B6 ppb), toluena (6
pPb) and methylene chloride (900 ppb) were aleo deteactad in this sample.
In the four samplesz collected below this depth the maximum TPH
concentretion detected was 52 ppm, and the total YOG concentration 28 ppb,

Analytical data from SB-7F-8 indicate that the TFH and VOC concentrations
detected decreasze significantly with depth. The fine grained clayey unit
(lithologlc Unit A) extends to a depth of 8.5 feet at this location has
rastricted the vertica) movement of chemicals,

Data indicate that the vertlecal extent of chemical compounds above the
screening criteria axe 1imitad to & depth of two to aix faat balow ground
surface. Additional data are needed to evaluate the lateral limles of
compounds detacted et thiz location.
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Building 12

Eight borings were drilled to investigate soil conditicns beneath and
adjacent to Bullding 12. Two of these borings detactad VOC concentrations
above the screening criteris. Thesa wars HA-12U-9 and SB-12-2. HA-120-
9 wasz drilled to inveatigate the former PCE dagreaser. SB-12-2 was
drilled to evaluate soil quality in the vicinity of monitoring well W-12
and to investigate the loecalired (above background) VOC concentrations
detected in the goil gas survey.

Analytical data from HA-12U-9 indicate that at a dapth of 4.5 feet balow
ground surface the PCE concentration was 3,600 ppb. The sample collected
at a depth of 9.5 feet detected PCE at a concentration of 130 ppb.
Additional data are necessary to characterizes the vertical and lateral
limits of the PCE In the vicinity of the former PCE dagraaser.

Analytical data from SB-12-2 indicate that only one soil sampls iz closze
to the screening eriteria. This sample waz collected at a dapth of 6 feet
belov ground surface. Detacted VOCsz in thiz sample ware TCE (23 ppb),
PCE (470 ppb), 1,1-DCE (5 ppb), and toluene (36 ppb). Data from the soil
sample collacted from a depth of 16 feet balow ground surface in this
boring indicate TCE and toluane are present at concentrations of 53 ppb
and 43 ppb, respectively.

Analytical data from SB-12-2 and adjacent boring SB-12-1 indicate that
VOCx are present at low concentrations within this area of the facility,
The source of these compounds iz not known. Additional data are necassary
to evaluate the lateral limita of these compounds, ILithologic data from
the drilling of these borings indicate that clayey units are present from
depths of 2.5 to 25.0 feet below ground surface. The presence of thezae
clayey sclls will restrict the vertical and lateral migration of thase
compounds, Groundwater was obsarved during drilling at this locatlon at
23.0 feat below ground surface.

EVALUATTON OF CRAB VATER SAMPLE ANALYSES

The rezults of the grab water eamples collectad during drilling and
analyzed for pH and VOC: ars conzistent with the compounds detected and
concentrations observed during last the quarterly sampling round and
previous quarterly =zampling rounds asz shown In the "Quarterly Salf-
Monitoring Report, Hewlett-Packard Company, 395 Page Mill Road facility,
Palo Alto, California", dated January 15, 1989.
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CONCLUSIONS AND REGCOMMENDATIONS

A comprehenszive source identification investigation was completad which
included soil gar sampling. and zoil sanpling at all known or suspected
potential source areas, inecluding potential discharge locations such as
gtorm drains, sanitary sewer lines, and sumps. Grab groundwater samples
were collected ar selected zoil boring locations and were analyzed for pH
and the presence of volatile organic compounds. In sddition, groundwater
sanples wars collected from the fifteen exiating on-site monitor wells and
analyred for metals.

METALS

One hundred and seventy soil samples ware analyzad for matals from dapths
ranging from one to 24 feet balov grads, Soll analytical values for
metals at the 395 FMR zite are within a normal range of background
concentrations for =soils, and none of the concentrations reported for
metals exceed the STLC or TTLC criteria. Based on the data the HP 395 PMR
faeilicy is not & source of either scll metal contamination or a potential
source of metal contaminacion in groundwater.

Analyzis of groundwater samples from existing monitor wells W-11 and W-12
detected lead and copper in samples from both the initial sampling round
and later confirmatory sampling rounds, Aluminum was decacced in
groundwater samples from monitor wells W-2 and W-13.

Concentrations of copper, nickel, selenium, chromfum, =zinec, and barium
detected in groundwater samples are below the Scate or EPA drinking water

. atandards and maximum contaminant levelz. Contcentrations of laad exceed

the MCL in groundwater samples collected from monitoring wells W-2 and W-
13. The source of these compounds iz not known. Based on the extensive
number of soll samples collacted and analyzed for metals, the thoroughness
of the sourca identification investigacion, and the chemfcal use history
the mecals detected in groundwater are not bealléved to ba associated with
historic activities conducted at the 395 sice.

VOLATTLE ORGANIC COMPOUNDS

Baszad on the investigation results, the 395 PMR facility iz not considered
a source of VOCs detected in groundwater beneath the facility, with the
exception of the former wazte solvent tank previously discusged and the
as yet unidentified source of PCE detected in the vicinity of W-12.

. One hundred and f£ifty-two rgoil samples were analyzed for VOCs;

* Of the 152 gamples analyzad only five showed VOC concentrations
equal to or greater than 500 ppb;
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. Where VOC concentrations did axesed che 500 ppb level,
significant decresses in concentration wera obizervad with depth,
indicating that wvertlcal migration was limited by the fine
grained clay unit underlying the afta.

The VOC data do indicate three areas where sdditional investigations are
racommended. Thexze arsas are the two degraassrs in Building 12, (l20-4
and 120-9), and the vicinity of monitor well W-12. HNo data waz collected
from 12U-4 due to denial of the hand sampling equipment, therefore sample
collection isx recommended In thiz area, As discussed previously
additiona). information Iia =required to wverlfy the lateral extant of
compounds detected In the wvicinicy of 12U.9. Additional data is also
requlred to detarmine the source of chemicals datected In soll and
groundwater in the vicinity of W-12.

TOTAL PETROLEUM HYDROGARBONS

Boll analytlcal data iIndicate the presence of TPH compounds above
reagulatory guldeline levals in four areas of the 395 PMR xite. 01l and
greasa concentratlions were detacted above regulatory levels at Building
7B, Bullding 7D, former Bulilding 7E, and former Bullding 7FP. Diesel and
gazollina compounds were detected above ragulatory lavels at Bullding 7D.
Dlesel compounds were also detected abova regulatory lavels at former
Bullding 7E. Additicnal Investigacfions ara recomnmended to define the
lateral extent of the TPFH compounds detected in theze araas.
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June 1, 198%

Mz, Meredith Durant

Environmental Coordinator
Hewlett-Paclkard Company

Stanford Park Division

1501 Fage M1ll Road, Bullding 5 Upper
Palo Alto, Califormla 94304

Dear ¥s. Durant:

CHEMICAL USE HISTORY, HEWLETT-PACRAED FACILYTY, PALC ALTO FARRTCATION
CENTER, 395 TACE MILL ROAD, PALO ALTO, CALIFORNIA

Enclosed iz tha "Chemical Use History, Hewlatt-Packard Faclility, Palo Alto
Fabrlcarcion Center, 395 Page Mill Road". Thisz report presencs the regulets
of the chemical use history survey parformed for the 3553 Page Mill Road
Facilicy. The scope of work for this survey 1s deseribed in the
"PFraliminary Cost Estimate for Work Outlined in Eite Cleanup Requirements®
dated April 3, 1598%, and wvas prepared in accordance with the April 19,

1989 Site Claanup Requirements iszsuad by the Regfonal Water Qualiry
Control Board (RWQCE).

Each building’s historical and current chemical use, storage, and disposal
practices were researched and evaluated. Information was obteined from
Hewlact-Packard records and selected memorandums, Palo Alto City and Palo
Alto Fire Dapartment records, and interviewsz with site personnel.

If you have any questions, please call.

Very truly yours,

oY Letragps

Dael Christenson, REA
Principal Sclentist

gc: Mr. Ken Sutharland
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INTRODUCTION

ORJECTIVE OF REFORT

This report pregents the results of a chemical use history survey
conducted at the Hewlett-Packard Palc Alto Fabricaticn Center facilicy in
accordance with sSite Cleanup Requirements issued April 19, 1989 by the
Reglonal Water Quality Control Beard (RWQCB). This survey was conductad
during April and May 1989 to susmmarize the types and quantities of
chemicals used at the facility and handling of these chemicalzs both
currantly and historically, Avallsble Informatiom was assembled from
internal documents end memoranda provided by Hewlett-Packard, review of
aarial photographs and Ffacilities drawingsz, and employee Interviews.
Areaz of the facility where chemicals ware used or discharged were
ldentified and aevaluated.

EITE DESCETPTION

The 395 Fage MIi1l Road (395 PMR). facllity is located in Palo Alrte,
California. Tha site Iz borderad by Page Hill Road, Olive Avanue, Ash
Streat, and Park Boulevard. The locatlions of current facllitiez and
moniter wells at the 395 PMR site are shown Iin Figure L.

The 3%5 PMR facility wvas constructed and occupled Yy Hewlett-Packard
baegimming in the early 1940's and has housed various industrial operations
relating to the manufacture of eslectronic equipment. Presently,
Indusrrial activities at the site Iinclude plaztics molding and fabrication
and finishing of aluminum parts. The site Lz presently cccupled by six
bulldings and a chamical storage shed. In addition to the current
facilities at the site, three bullidings which were previously located in
the southeast portion of the site were evaluated,

The bullding now nown as Building 74 was constructed in 1942 and housed
all Mewlett-Packard electronic manufacturing and assembly operatlons at
the time. Historically, chemigal milling, seml-conductor, and photo-
conductor operations were reported to have occcupled Building 7A. This
building currently houses a model shop and a model palnting atea.

The bullding nowv Imown asz Building 7B was constructed In 1948,
Historically, Buillding 7B has housed plating, peinting, mechining,
aszembly operations, and & model shop. Building 7B currently houses the
Corporate Color (palnt) Lab, silkacreening and £ilm developing, walding,
grinding, milling, riveting areasz, and g machine maintenance area,

The building now known &s Bullding 7C was constructed in 1948 and housed
asgembly and wiring operations, sghipping and recelving, and quality
control., Building 7C housesz similar operations today, including shipping
#gnd racalving, quallity control, limited sheet metal fabricatlon, and
plastic meldlng operatlons.



The building now known az Bullding 7D, a military style Quonset hut, was
constructed In 1942. Bullding 7D was the original foundry bullding where
die casting operations wera conducted. Since the 1950's, Building 7D has
baan used as a garage for vehicle repair. Building 7D iz currently used

primarily for non-chemlcal storage, although fork 1ifr repalr is alze
conducted In 7D,

The bulldings now lmown az Buildings 7E, 7F, and 78 were constructed in
the 1960f: and demolished in tha 1970's. Building 7E housed the die
casting shop (which moved from 7D) and a machine ghop. No other
operations are reported to have besn conducted in Building 7E. PBuilding
7F was reportaed to have bean the wood shop and weld shops. Building 7G
iz reported to have bean a machine shop a paint shop, and a storage area,
An open afr drum storage area was located adjacent to Bullding 76,

The bullding now known as Building 8 was constructed In 1954 and has been
used golely &z offices and research and development laboratories.
Building 12 and the chemical storage shed were constructed in 1976,
Building 12 houses aluminum foundry die cascing operations, sheet metal
fabrication, painting operations, solvent and waste oll above-ground
storage tanks, and a waste water treatment faclilicy. The chemical storage
shad iz approximarely 2,000 square feet In area and iz used for chemical
barrel storage,

In addition to the above deacribed facilities, a 1,000-gallon undergtround
waste salvent storage tank, a 500-gallon concrete neutrallzation tank, a
1,000-gallon holding tank and four gumps have basan previously located ax
the 395 FMR facility. The 1,000-gallon underground solvent tank wasg
installed in 1978 to collect waste solvents from on-site activitiaa, The
tank was locatad northwest of the drum storage shed. It was abandoned in
1982 and removed in July 1%86. The conctete neutralizacion tank had an
approximate capacity of 500 gallons and was located between Buildings -7A
and 7D, This sump was installed in the 1960's and was removed in July
1986, The 1,000-gallon holding tank was located adjacent to Buflding 7A
and parallel to Ash Street. This tank wes removed in 198l. Two drainage
gumps are locatad in the basement of Building 12. The purpose of thegs
sumpPs is to prevent groundwater from entering che basement of Building 12
which ILe located approximately 14 feet below ground surface, Two
additional sumps are located at the eastern end of Building 7B, One of

these sumps houses wvalves for the fire main and one drains to the city
sawar.,

An agricultural well located at the 395 PMR site was abandoned in
accordance with Santa Clara County Health Departments Requiremants on
November 6, 1975.



SUMMARY OF PREVIOUR IRVESTIGATIONS

In 1983, Applied Earth GConsultants (AEG) constructaed Wells W-1 and W-1a
on the northesat side of the underground storage tank. The purpose of
thiz investigation was to investigate zoil and groundwater adjacent to tha
tank to determine if chemicals from the tank had leakad into tha sofl.
During this invesrigation, the compounds 1,1,1-trichleroethana (TCA),
trichloroethylene (TCE), and tetrachloroethylene (PCE) were detacted at
low to moderats concentrations in £o0ll samples collected within saturated
zonas from 20, 35, and 50 feet. Water samplez from Well W-1 showed low
concentrationz of TCE.

From May 1985 to Fabruary 1986, Levine-Fricke constructed six monitor
wells (W-2 through W-7) to collect zoll zamples, determine groundwater
flow directions, and monitor witer quality upgradient and downgradient of
the former underground tank. Monitor well locationz are shown In Figure
1. The resultz of this well drilling program were: (1) Soil samples from
upgradient and downgradient wells (W-2, W-3, and W-4) showaed toluene and
ICE at non-detectable to low concentrations (all concentrations were below
180 ppb toluene and 320 ppbh TGE): (2) Only ome soil sample collected abave
the water tahle zhowed concentratlong of toluane and TGE: (3) Water
samples from upgradient wells showed concentrations of TCA, TGE, PCE, 1,1-
dichloroethane {1,1-DGCA), 1,l-dichloroethylene ¢{1,1-DCE), 1l,2-
dichloroethsne (1,2-DCA), and trans-1,2-dichlorsethylene {trans) coming
onto the property; and (4) Water zamplas from downgradient wells showed
the same chemlcals as the upgradient walls and at simllar concentrations.

In May, 1986, Levine-Fricke samplad the two sumpa In the bazement of

Building 12, TCE, TCA, PCE, trans, and lesser amownts of vinyl chloride
and 1,1-DCE have baen deatected In sump samples,

In July 1986, Levine-Fricke removed the 1,000-gallon waste solvent tank.
Samplas of the liquid within the tank showed high concentrations of 1,1-
DCA, toluene, TGA, 1,2-DCA, acatone, PCE, methyl ethyl ketone (MEK), and
4-mathyl-2-pentancne. Soil samples collected heneath the tank showed
moderate to high concentrations of TCA, 1,1-DCA, PCE, acetone, MEK, and
toluene. A pipeline axisted comnecting floor dreins in the szoutheast
portlon of the drum shed to the former tank. Soil samples ¢ollected three
to four feet below the pipeline joints showed non-detectable to low
concentrations of TCE. Thils pipeline waz cemented In and capped off at
the same timae that the tank wasz removed. Portions of the pipes between
the chemical storage shed and the underground solvent tank are still in
ground, cemented off at both eands.

The 500-gallon concrete clarifier tank between Bullding 7A and the Quonset
Hut (Building 70) along Ash Street was alzo ramoved in July 19B6. No
detectable concentrations of volatile organic chemicals wera found in soil
samples collected directly beneath the tank at 6 feet below grade. The
1,000-gallen holding tank adjacent to Bullding 74 and Ash Street was
reported to hava been removed Iin 1981.



These previcusz Ipvestigations have indicated that the former underground
waste golvent tank 1Is a gource of chemicalszs to underlylng solls and
groundwater. The extent of lateral migration from the tank wasz believed
to be limited to the immediate vieinitcy of the former tank. This
¢onclusion was based on data from on-site monltor wells which Indicated
that pgroundwater flow was predominately to the east and that both
upgradient and downgradient wells showed similar concentratlons of VOCs.

Based on Investigatlion: conducted by Mclaren at the Hewlett-Packard 640
Paga Mill Road facflity in early 1987, it was detarmined that groundwater
flow Iin the area 1z greatly affected by dewatering of the Oregon
Expragzswvay Underpaszs. Corralation of water lavels batwean Hewlett.
Packard’s 395 Page Mill Road and 640 Page Mill Road wells iIndicated that
groundwater flow beneath the 395 Page M11l Road site was predominately to
the north, towards the underpass.

To verify the groundwater flow direction, threa additlional monitor wells
(W-8, W-9, W-10) were Installed by MeLaven in January and February 1987
‘dovnigradient of the former underground wascte zolvent tank. Thesze
investigations indicated that growndvarer flowing off-aite showed zimilar
concentrations of VOCs to that flowing on-site. Quarterly groundwater
monltoring has been conducted bur no further Inveztigatlonzs have baan
parformed to date.

Bomewhat higher concentrations of chemical compounds in Monltor Well 4
{versus other on-site wells) have prompted the California Reglonal Water
Quality Gontrol Board (RWQCB) to request additional informatlon regarding
the 395 PMR facflity. The RWQCB adopted Sita Gleanup Requirementz (SCR)
in April 198% which required a chemical use hiztory, groundwater
characterization, source ldentification and a feasibility study for the
395 PMRt site. Thiz report has been preparaed to fulfill the chemlcal use
history portion of the Site Gleanup Requirements.



SCOPF, OF WORE FEBRFORMED

The scope of work performed for thiz project includes a racordz search,
amployee Interviews, review of previous reports, and review of historical
aerial photographz. Below iz a description of each of these Information
sources. Information that Iz available for the time period prior to 1982
15 based primarily on: 1) asrial photographs, 2) employee Interviews, 3)
Hewvlett-Packard memoranda, and 4) facility drawings (incomplete). In the
subsequent section, History of Chemical Usage at 395 PMR, results of thase
reviawvs are presentad building by bullding, axcept hlstorical photographs
which are presented by time period and are shown in Appendix B.

¢

EECORDE SEARCH

The chemical use history survey was performed iIn aApril and May 1989 and
Included a record zearch of facilities inside the Hawlett-FPackard 395 PMR
bulldings. This review included a search and detailed study of available
construction drawings and es-bullt plans for each bullding to delineate
chemical usze areas. Drawings and plans for the 3953 PMR facllities are
located in Building 7A.

Available memoranda snd addicional internal documents wera provided by
Hewlett-Packard personnel. Informatioen from the Falo Alto Fire Department
and the Clty of Palo Alto was also obtained and raviewved.

EMFLOYEE INTERVIEWS

Employee iInterviews were conducted with Hawlett-Fackard persomnel to
verify locations identified on plans, to document historical chemical use
practlices, and to identify any possible spill occurrences and locations.
Thoze interviewed included the Hewlatt-Packard archivist, Scanford Park
Division environmental personmnel, tha 395 FMR facilities manager and
facilicles perszonnel, process davalopment euglneers, shast matal engineers
and 395 PMR health and safety persomnel., Employees with the greatest
number of years at the site were Incerviewed whenever posaible,

Toformation obtained was wverifled with more than one person whenever
possible.

PREVIOUS REPORTS

Repoxts by other investigators wara obtained and studled to 21d in the
search for historical chemical wuse Information. Theze included the
following Investigation reports:

+ - "Preliminary Investigation of Industrial Waszte Sources and

Discharges" by Engineering Sclence, Inc. (ESI), datad August
1970:



. "Subsurface Gealogle Investigation and Sampling-Undarground
Solvent Storage Tank” by Applied Earth Consultants (AEC), dated
Avgast 1983;

. "Hydrogeologic Assessment Hewlett-Packard Facility 395 PMR" by
Lavina-Fricke (LF), datad October 1985;

. "Phase II Hydrogeologlc Assessment Hewlett-Packard Facility 395
PMR" by LF¥, dated April 1986;

* "Sampling and Analysis of Sump Dewatering Systems" by LF, dated
July 1986;

. "Raport on Excavation and Removal of Underground Storage Tanks"
by LF, dated Decembar 1986, and

" "Data Report-Gonstruction and Sampling of New On-Site Wells (V-
8, W~9, W-10)" by McLaren, dated April 1987.

BREVIEW OF HISTORYCAL AERTAI, PHOTOGRAFRS

Historical aerial photographs were reviewed to determine the chronology
and location of the various buildings wvhich have occupled the currant
Hewvlett Packard 395 Page Mill Road site bounded by Ash Street, Olive
Avenue, Park gtreet, and Page Mill Road, For several of the photegraphs,
the exact dates the photos were taken were unlmown. Thaesa dates have been
astimated based on kmown landmarks. Photographs were reviewed for the
years L1941, 1942-1843, 1951, 1951-1952, 1954-19%6, 1958-19539, and 1970.
Photographs were obtained from Hewlett Packard, the US Geological Survey
archives, and the Fafrchlld Collection housaed at Whittier College.

In addition, a hietorical Sandborn map From 1949 was reviewed. Sandborn
maps were generated for insurance underwritera to determine the risk in
insuring individual buildingz In urban areas. Buch maps were updated
pariodically to show new constructlon.

In the 1941 photograph (Figure A-l), Hevwlett Packard buildings had not
yat been built, The lattd use of the block was agricultural with several
clusters of housas and barns occupying the slte. On Olive Avenue there
wags a warehouse facility which iz known to have been a mill.

In twe 1942-1943 photographs {(Figures A-2 and A-3), Hewlett Packard's
"Redwood Bullding" and the Quonset Hut, the current Bulldings 7A and 7D
respectively, had baen constructed. The back of Building 7A had a canopy
area. East of 70 i5 a small fenced area which marks the boundary of the
HF property at that time. Immediately east of Hewlett Packard, two sheds
had been constructed. Purther east, the mill yard has been fenced in and
apparently expanded, Residentilal housing was constructed on Olive Avenue.
East of the mill there appears to be a burned area of farmland.



The 1949 Eandborn map (Figurea A=-4a and A-4b) shows Hawlett Packard‘’s
facllley to include the present Bulldings 74, 78, 7C, and 70. Under the
canopy between 74 and 70, spray paint and welding operations were
Indicated. Severa) bulldingz ware indicated to ha In the southeastern
portlon of the block, easc of the extension of Pepper Avenue, including
a building supply yard, a shed, a building supply yard shed, the mill, and
houses. The bullding supply yard shed was latar used by Hewlett Packard
a5 8 flammable material storage area. On the mill propetty, & rectangular
shed (part of the future Building 7F) had been built and a ges pump was
indicated on the south side of the mill building.

A regional photograph from 1951 (Figure A-5) shows all bulldings to be aa
in the 1949 Sandborn map. The northern half of the present Hewlett
Packard parcel was still either residential or agricultural 1in use,

A photograph from 1%51 to 1952 (Figuxre A-6) shows a newv domed roof
bullding constructed adjacent to the bullding supply yard shack. This
bullding was In the location of the futura HP Bullding 7G, This building
appagrs not to ba owned by Hewlett Packard at this polnt in time. The
mill property had several sheds constructed along Olive Avenue and one
large shed just northeast of the mein mill bullding. Thera were a number
of small storage sheds constructed along the eastern fence of Hewlett
Packard’s proparxty line (the extension of Pepper Straat), Homes and barns
atlll existed at the southexrn corner of Page M1ll Road and Park Streat,

In the aerial photograph reviewed from the period 1954 ro 1956 (Figure A-
7), HPF Bullding 8 waz constructed Immediataly esst of Building 7C.
Buildings 7B and 7C had an annex constructed on the back of each building.
The homes and barus on the southarn corher of Page Mill Road and Park
Streec were roplaced by a parking lot., The western corner of Qlive Avenue
and Park Street was also a parking lot. Several large sheds were
constructed adjacent to cha domed roof bullding. These sheds appear to
ba part of a Hewlett Packard ares for company and loading trueck parking,
a8 Indicatad on a facllity dlagram from approximately 1956, The mill
bullding has been demolished. A non-Hewlett Packard bullding has been
constructed just eazt of Building 7D,

A regional photo from 1958 to 1959 (Figure A-8) shows tha 3zama

configuration as previous buildings. The original Bullding 7E has been
constructed.

In 1960, a reglonal aerial photograph (Figure A-9) shows Hewletk Packard
as occupying the entira site except the lot Immedlately aast oF Bullding
7D (thiz lot has two mein bulldings and a shed on it in the photo) and ane
ragidential lot on Olive Avenue, southwest of Building 8. Bulldings 7A,
7B (with anmex), 7C (with annax), 7D, 8, the domed roof bullding and
flammable storage shed wera unchanged. The original 7E was expanded witch
a4 large annex., A long zhop was added to the old 7F bullding to form an
L shaped bullding along Olive Avenua and Ash Streets. A maintenance or
storage bullding and yard area was located just west of 7F (on the site
of the demolizhad mill building).



In 1970, a locsl aeriszl photograph (Figure A-9) showed a sloped roof
Bujlding 7G to have replaced the domed roof building and the flammable
storage shed. Hawlett-Packard had acquired the residential lot on Olive
Avenue, but not the lot Immediately «ast of Buillding 7P. All other
buildings were the same as the 1960 photograph.

Building 12 wazs conatructed in 1975. City of Palo Alto records indlcate
that by 1975, Hawlett Packard had acquired the entite bleck. In Decembex
1975, permits were submltted to demolish bulldings 7E, 7F, 7G, the
maintenance/storage building west of 7F, and the two buildings just east
of Building 7D. Demolicfion was performed In early 1977,



HISTORY OF CHEMICAL USAGE AT
395 PAGE MITJL ROAD

BUILDINGS 7A AND 7D

Bulldings 7A and 7D ware constructed in 1942 and occupled in 1943. All
Hewlett.Packard operations at that time were housed in these buildings.
The Hewlett-Packard product 1line in the 1940'z conzisted of audio
oscillators, audio gignal generators, harmonic analyzers, square-wave
generators, and vacuum tube voltmeters.

In the 1960's and 1570z, chemical mill (etching) operations, a
laboratory, a semi-conductor shop, and a photo-conductor shop were
reported to have occupied Building 7A. The location of these operations
within Building 7A, length of time In use, and chemical usage associated
with these operacions 1z not well documented.

Information obtalned from a Hewlett-Packard memorandum Indicates that the
chemical mill operation consizted of a metal etching process whereby metal
parts wera photosensicized and exposed to light. Associared with the
chemical mill operations were two underground tanks, One was an
approximately 1,000-gallon holding tank and the other a 500-gallon
concrete clarifier sump, both of which were located adjacent to the Ash
Streat s8ide of Bullding 74 (Figurez 2 and 3). The holding tank 1Is
reported to have received all concentrated wastes and rinses from the
chemical mill area which were periodically removed by Industrial Tank
(IT), & waste hauler. A failure in the lining of the holding cank was
reported toe the manufacturer in June 1974, The tank was cleanad and
recoated in July 1974, The tank is reported to hava bsen removed in 1981,
It 13 not dnown whether soll samplesz were collectad.

The lesa concentraced ringaes and miscellaneous wastes generated in this
buflding are reported to have been washed down the drain, through the
claxifier tank and into the sewer, In the aarly 1970'sz, violatfons in PH
and copper concentrations were reported in effluent discharged to tha aicy
gewer from Bullding 7A operations. The concraete c¢larifler tank was
removed in July 1986. No detectable concentrations of volatile organic
chemicals were found in soll samples collecrved diractly beneath the tatk
at six feat balow grade.

Current operations housed in Bullding 7A include a model shop, facilities
offices, and a model paint booth. A Hewlatt-Packard memorandum from 1982
astimated that five gallons par week of waste zolvents ara generated from
these operaticns. These wastas Include acetone, MEK, lacquer thinner,
alcohol, and methylene chloride, The Hazardous Materlals Management Plans
(HMMP) for 1%82 to 1989 supplied by Hewlett-Packard to the Palc Alce Fire
Department (PAFD) were reviewed and indicate that a flammable storage
¢abinet in the souch end of the model shop stores flammable solvents and
paints, and casting resins which contain isocyanates. The fenced atorage
area adjacent to 7A houses paints and flammable polyurethane paints, The
enclosed storage bullding zouth of 74 houses a variety of cleaning



products, such aa disinfectants and floor f£inishings. This building was
used for hezardous material storage prior to 1984, A 90-gallon propane
tank is located on the northeast sfida of Buflding 7A, A group of
transformers including one transformer identified as contaminated with
polychlorinated biphenyls iz located morth of 7A. Current and historieal

chemical use areas for Building 7A are shown in Figure 2 and described in
Table 1.

Bullding 7D was constiucted In 1942 and housad the original foundry and
die cast operations. Vehicle repair activities were conducted in this
building when the die cast operations moved to Building 7E in the late
195072, One aerial photo from the late 1950'x zhowed 55-gallon drums
stored adjacent to the zouth wall of 7D. Two above ground fual pumps and
several 55-gallon drums were observed approximately 40 faet north of
Bullding 7D in an aerisl photo from the late 1950's. Ne other records
pertaining to chemical usage, storage, or disposzal werae available for thia
building prior te 1982,

Building 7D is currently uszsed primarily for storage and as a fork Lift
repalr ares. HMHP records for 1985 to 1988 iIndicate that oxygen,
acetylene, and argon cylinderz are stored here. In addicion, one zmall
portable degreasing station and less than 50 gallons of paint, and contact
cettent have also been reported to be stored in this building. Chemical
use areas In Building 7D are shown in Flgure 3 and described in Table 1.

BOILDING 7B

Building 7B waz constructed in 1948 and housed a machine shop, a modael
shop, a brite-dip line, riveting and silkscreening operations, an assembly
area, and grinding, welding, sanding, soldering, and painting faclilities.
In the early 1970's cthiz building housed all of the above and a printed
circuit shop. Since 1975 this building has housed the Corporate Color
Labs, a paint area, a machine maintenance area, a milling area, =ilk
screening and developing processes, grinding, welding, trimming and
riveting operations, end an assembly area,

Two sumps are located adjacent to the eestarn end of Building 7B. One of

these gumps is reportad to drain te the city sewer and one 1z raported to
contain valves for the fire system,

Palo Alto Fire Department records (HMMP) from 1985 to 198% and a Hewlett-
Packard memorandum from 1982 indlcate that zolvents, lacquar thinners,
allk screening Inks, miscellanecus oils, and paints have been used in this
building. In the walding room, cylinders of argon, oxygen, and acetylene
are stored. Quenching ofls arae alzo loecatad in the walding toom.

The Corporate Color Lab consists of a storage area, paint booth and oven,
a bench-top lab area and officas. Water-based and solveant-based paints,
inks, and small quantitias (lesz than 50-gallonsz) of thinnerz and szolvents
are stored and used in the CGorporate Color Lab area. Approximacely five
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gallons of waste solvents are reported to be generataed avary two months,
palut sludge iz removad in approximately ona SS5-gallon drum of waste
yearly,

Saveral small, mobile TCA degreasers are located In Bullding 7B,
Approximately 5 gallons of waste =@lvent are raported to be generated from
these dagraeasers psr month.

A storage area located between Buildings 7B and 7C¢ houses freon gaz
cylinders, acetylene, and nitrogen gas cylinders. In additlon, campelle
oil, sodium nitrata, and Freon 113 are stored In this area,

Chamical usze araaz in Building 78 are dezcribed in Table 2 and shown in
Figure 4, A dascription of chemlcals used in the printed circult zhop

proceszs baths showing the plating line arrangement iz fincluded as Appendix
B.

According to the ESI report of 1970, the major sourcas of waste watsr at
the 395 PMR facllity originated in Building 7B from the printed circuit
area (plating), the bright dip area, and two paint booths, esach with 200
gallon paint regervoirs., Az of 1970, all waste watary from the 395 PMR
facllity received no pretreatment and waz discharged directly into the
Gity sewer on Ash Streat.

BULLDING 7C

Building 7¢ was coustructed in 1948 and housed the Dymec division of
Hewlett-Packard. Tha Dymec division produced integrated digital
voltmeters and scopes which were used to measure low level analog szignals.
All Dymec operations, iIncluding aluminum parts productlon, testing,
assewbly and wiring, and shipping and recelving were conducted in Bullding
7C.

Since the wid-196Q’s Building 7C has primarily housed plastics molding
. operations and a limited amount of sheat metal fabrication and palnting.
Quality assurance testing and shipping and recelving are still located in
Bullding 7C. Two groups of transformers are located Insids Bullding 7C.

A Hewlett-Packard hazavdous material survey form dated 1982 Indicated that
paints, thinners, aqueous ammonla, plastic pellets, pelonium (anti-statie
air guns) and liquid and gaseous nitrogen have been stored in Bullding 7C.
Chemical use in Buillding 7C 1s currently limited to storage of less than
25 gallona of solvent In the plastics molding shops, and palnts and metal
sprays In the metal spray bteoth., Lead and/or zine paint mixtures are usad
to coat plastics in the meea) spray booth. Chemical use areas in Building
7C are described in Table 2 and shown in Pigure 5. No undsrground or
aboveground storage tanks or sumps were Ildentified in the vicinity of
Bullding 7G.
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BULLDINGS 7E, 7F, ARD 7G

Buildings 7E, 7F, and 7G were constructed in the early 1960°'s, An
envircnmental impact assessment for the demolition of 7E, 7F, and 7G was
flled with the City of Palo Alto on June 18, 1975, Flgure 6 shows the
locations of Buildings 7E, 7F, and 7G, Building 7E housad the die cast
oparzkions, which included a foundry, and drilling and machining
operatlons. Ho floor plans, process diagrams, or chemlcal use information
were avallable for 7E. Pale Alte Fire Department racords Iindicate that
Bullding 7F houszed a welding and carpentry shop and alsc served as storaga
for custodial and maintenance supplies. No information on chemical uze
in Bullding 7F was available. '

Bullding 7G was deseribed as the Hewlett-Packard Aszociates Division on
a 1961 plant map, The Hevlett-Packard Asaociates Division was involved
in so0lid state research, development, and manufacturing. The 1970 ESI
report described Bullding 70 as a mechine shop, and employess interviaved
rememberad 7G as either a paint shop or a ztorage aresa. One blueprint for
Building 12 construction showed & gump on the north side of Buillding 76G.

An open ajr flammable storege shed iz reported to have been located
southwest of Bullding 7¢. No Information on the types or amounts of

chemlcals stored was availabla. No record of any spills or releases was
found,

BUILDIKRG 8

Buflding 8 was constructed in 1954. Hewlett-Packard plant diagrams fron
approximately 1956 and 1961 indicate that offices and limited bench-top
research and develepment laborstory operations were houszed in cthis
bullding. A group of transformers ls located outside of Building 8.

In April 1987 excavation activities around the fire main between Buildings
8 and 12 revealed discolored backfill material. So0il sapples wera
collected which indicated that stoddard zolvent/mineral s=pirlts were
present In the sample at a concentration of 6,700 parts per million (ppm).
Additional excavating and sampling waz conducted to define the limits of

contemination. All contaminated material encountarad was removed from the
slte.

BUTLDING 12

Gongtructlon of Bullding 12 and the chemical atorage shed waz compleced
in 1976, Bullding 12 (upper) houses sheet metal fabrication, brite dip
and iron phosphate lines, peint booths and mixing areas, an aluminum
foundry, and alumlnum die casting and fabrlcatlon operations. Eullding
12 (lower) was constructed below grade and houses an aluminum scrap
recovery operatlon, a waste water trsatment facility, building heating,
alr conditioning and ventilation {(HVAG) systems, and above ground solvent



and wazte oil tanks, Four 12,000-gallon underground diesel fuel storage
tanks are located in an underground vault adjacent to the north zide of
Building 12.

The brite dip line im Building 12 is a chromic conversion process which
utilizes alkaline cleaners, sodium hydroxide de-oxidizers, sulfurlc acid
de-smutters, and chromic seid corrosion praventors. The iron phosphate
1ine utilizes cleaners, Iiren phosphate solutions, and an ultra rinse
solution. Both of these linez are located in 12 upper, rest on 4 ralsed
concrete pad, and have pipe trenches all around them which transport waste
and/or spills to the waste water treatment facility in Bullding 12 lowar,
A large, stationary TGA degreaser iz located iIn a pit in the central
portion of Building 12 and szeversl =small, self-contalned degreasing
stations are located throughout the machining areas. The large staticnary
TCA degreaser currently located in Bullding 12 upper contalned TCE prior
toe 1987, Another degreazer was located in Building 12 upper which
contained PCE; this degreaser was located In the vicinity of the brite-
dip line and was removed in 19856. No sampling was conducted during
removal, howevar the concrete pad was inspected and appaazrad to be free
of cracks,

Paint preparstion and mixing araaz and spray booths are located in the
western portion of Bullding L2 upper. The aluminum foundry and die cast
machines are located in the eastern portion of Bullding 12. Lubricacing
and cooling olls are used in machinery throughout Buillding 12. The
majority of thasa olls are recycled and only small amountsz of particulate
contaminated oils and sludges are disposed of off-site. large vacuum
units colleet grit and dust at each machine and recycle metal
particulates. Aluminum dust that remains in vacuum unlts is dispesed of
off-site.

Four caustic die wash tanks and two solvent tanks are located in the die
repalr area of Building 12. Wastes from these caustic tanks iz plped to
the waste water treatment facility In Bullding 12 lower. Four
approximately 12,000-gallon underground diesel storage tanls are located
on the north side of Bullding 12. These tanks were Installed in 1976 to
run the boiler but sre currently empty and are scheduled for removal. All
of these tanks are located within a secondary containment vault,

The waste water treatment facility In Building 12 lowar conslsts of
several tanks which are used to neutralize and store waste. Treated waste
water is discharged to the Olive Avenue sanitary sawer. The floor area
iz bermed and coated and a floor sump pumps all waste water from Building
12 into a holding tank prior to treatment. ‘Iwo dewatering sumps are
located in Building 12 lower, one inzide and one cutside. The floor laval
of Building 12 lower is below groundwater levels and these sumps are part
of a french drain system around the basement of Building 12.

A 1,500-galleon waste machine oll and water tank iz located in the soucharn
portion of Building 12 lower. The tank Is in a coated, bermed containment
area, The HVAC aystem, boiler room, and alevatar accass/maintenance area
are located in the northern portion of the basement. A die vacuum zysten



and scrap metal conveyer belt are located along the eastern wall of the
basenent.

The exterior portion of the Building 12 basement housez two zbove-ground
s#olvent tanks in 2 barmed, coated containment area. 'these tanks contain
waste and virgin solvents. Prior to 1987 these tanks stored PCE; they
currently stora TGA solvent. Five vacuum mecal dust collaction units are
located In this area of the bazement. Fifty-five gallon drums are placed
beneath these units to collect waste particulates. An emergency generator
iz alzo located in the exterior bazement. Chemical use areas in Building
12 are deseribed in Table 3 and shown in Figures 7 and 8,

CHEMICAL STORAGE SHED

The chemical storage shed was constructed in 1976, The shed 1is
approximately 2,000 square feat in area and iz divided into four sections.
The four sections house waste materials, virgin bulk materials and paints,
Chemicals are delivered to one section of the shed and segregated for
digtribution throughout the facility from another section. The paint
storage section of the shed houses two double-contained 500-gallon above-
ground tanks which are wusad to store used Trimsol (a water soluble
petroleum bazed cooling cil) and recycled Trimsol, The Trimsol is
flltered by an off-site contractor, solids removed and disposed of off-
zsita, and the remaining Trimsol is storad in one of the tanks for re-use
at the faellicy,

Acids are stored In a specilal contalmment shed adjacent to the north
exterior wall of the chemical storage shad. A variety of solvents, oils,
painte (water soluble and solvent based), and bases are storad in the
chemical storage shed. The HMMF for 1987 indicates the following
chemlcals are gtored: argon, helium, oxygen and acetylene cylinders,
acetona, toluene/lacquer thinner, vinyl texture, MEK, peatroleum paraffins,
petroleum naphtha, petroleum hydrocarbons, mineral oils, 1,1,1-TCa,
aluminum and steel powders and sludges, sodium hydroxide, hydrofluoric
acid and paints.
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SURROUNDING FACILITIES WITH DOCUMENTED CHEMICAL LEAES
OE EFILLS

Potentfal gources of chemlcals which may have contribured to groundwater
contamination within a one-half mile radius of the 395 Page Mil]l Road zits
have been identified., Information about facilities having documented
histories of chemical leaks or spills was obtained by reviewing the Fuel
Leak List dated March 29, 1989 and the South Bay Site Management System
Quarterly Raeport dated October to December, L9988, Both 1listz are
publizhed by the Regional Water Quality Control Board (RWQGB).
Information obtained from the agency list review iz summarized in Table
4. The facility locationa are szhown on Figure %. &Sites shown on these
lizts are those with kmown significant contamination. Other szites in the
araa may have had past problems which have been remediated, have not yat
been ILdentified, or have small amounts of contamination not likely to
impact the subject zite. The shallow groundwater flow direction In the
general area {s te the morth or northeast and {= heavily influenced by
pumping at the Oregon Expressway Underpass, adjacent to the 395 PMR
facilicy. Several Ffacilitles are located In an upgradient direction from
the 395 PMR facility, iIncluding DuraBond Bearing Company, Palo Alto
Nissan, Jost Heacing and Alr, Stanford Cleaners, Kodak, and Varian
Asgoclates,

Aarial photographs and maps were raviewed for land usze patterns in the
vicinity of the 395 PMR facility. The results of this review are
summarized below.

In the 1941 reglonal photograph (Flgurae A-1), the general land uze of the

future Hewlett Packard site was primarily agricultural. To the south,

mixed residential and agricultural uses existed. To the north, several

warehouses exizted, To the west, madium densicy single family resldeuces

had been conztructad, To the east, Southern Pacifilec rallroad tracks and .
a4 large lnduztrlal complex (on Portage Avenue) were In place. Mayfieid
School can ba geen on ¥l Camino Real.

In the 1949 Sandbornm map (Flgures A-4a and A-4b), several warehouses exist
to the north aerozgs Park Street from the 395 PMR site. These include a
tire, furniture, and paper warehouse, 4 feed mill and fuel storage
company. & watar softener company, and a company called Metalead Products.
The mill on Qlive Street, directly east of the Hewlett Packard site, was
listed a5 having a gas pump. To the aast on Portage Avenua, land usas
Included motor and truck repair, food storapge, bearing manufacturing, and
spray palnting. Fuel oll tanks were shown between FPark Straet and thae
rallroad tracks at the foot of Olive Street, A dry cleaning
establishment, a transformar manufacturing company, and an aute repair
facility existed on Olive road between Ash Street and El Camino Real. 4
sign painting establizhment was listed at 420 Fage Mill Road.
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In a limited area photograph from 1951 to 1952 (Figure A-6), the Beilber
Ironworks had bean constructed directly across Ash Street from the Hewlett
Packard Building 7A. The mill on Olive Street had expanded zignificantly
and the =zign painting company’s Quonsget hut can be seen on Fage Mill Road.

The regional photograph from 1951 (Figure A-5) shows the construction of
College Terrace and Baron Park residentlal parks to the south. The area
aleng Page Mill Road south of El Camino Real was still primarily
agricultural. Areas north, sast, and west were largely residential except
for the industrial areas praviously noted. .

In the 1958-1959 regional photograph (Figure A-8), development of Stanford
Research Park had begun. Varian Associates on Hansen Way, Eastman Kodak
and Hewlett Packard on Page Mill Road, Lockhesed Mizsiles and Space Company
and Aydin Energy Corporation on Hanover Way, and various smeller
facilities on Califormia Avenue can be Identiffed.

In summary, numerous facilities are locatad in rhe vicinity of the 395 PMR
site which have documented chemicel =pillz or leaks, Thete ara 17
facilitisms vithin a one half mile radius of tha 395 PMR site which have
lknown contamination In the szoils and/or groundwatar asz documented on RWQUR
Fuel Leak and Toxics lista.



BUMMARY

Information obtained from record reviaws, employee interviews, previous
raports, aerial photographs and szfte visits have revealed the following
information regarding areas of historical and current chemical usage at
the 395 PMR facllity.

Chemical use araaz identified in Building 7A currently include a paint
spray booth and storage area, a PGB contaminated transformar locatad
batween Buildings 74 and 7B and a storage area betwsen Buildings 74 and
7D which historically houzed hazardous matarials. In addition, Building
7A historically housed chemical milling operations and a photo conductor,
seml-conductor production areas. Hisztorical photographs indicated that
the avea immediately east of Building 7D housed several 55-gallon drums.
The szame photograph revealad that two gas pumps and two 55-gallon drums
ware locatad approximately 40 feet east of Bullding 7D.

Building 7B historically housed the following chemical wuse areas, a
plating 1line, brite-dip L1lina, machine shop and paint shop. Two
underground sumps are located on the aast side of Building 7B. Building
7B currently houses sllkscreening, film developing and painting areas,

Chemical uses in Building 7¢ include a metal spray room and a paint spray
booth., Historically, Buflding 7C housed an aluminum part production and
test ares.

Chemfcal uze areas in Buildings 7E, 7F, and 7G were not well documented;
Building 7E housed the foundry and die cast operations, Building 7F housed
a carpentry and welding zhop, and Bullding 7¢ iz reported to have been
used as & machine shop, paint shop, and storage area.

Building 12 chemlecal use areas inelude the brita-dip and iron phosphate
lines, degreasers, caustiec and solvent ctanks, paint booths and mixing
areas, and die caszt machinery.

Building 12 (upper) housas varlous types of machining operations, many of
vhich require ofls for lubricating, cooling, and wmaintenance.
Housekeaping In this bullding is good and the bulk of chemicals used here

ara treated or reecyclad., Four underground diesel storapge tanks Iin & vault
are located north of Bullding 12.

Ghemical wuse areas iIn Building 12 (lower) include ths waste water
treatment facility, waste oil and zolvent tanks, a boller room and & sump
vhich collects waste water from floor drains in Building 12 and pumps to
the wagte water traatment facllity.
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DESCRTPTION OF PRINTED CIRCUIT SHOF
TROCESS BATHS BUILDING 7B (PALO ALTO PLANT)
COORTESY OF ENCINERRING SCIENGE, ING., 1970

_CopLents

Alkaline Cleanar Shipl;y Co. (Mass.) 1175 Condltioner
Soft Water

Ammonium Persulfate 2 1lbs/gal (45 gals)

Soft VWater

10% vol. H,50,

Soft Water

Soft Water

30% Vol. Reag. HCL

30% Vol. Reag. HCL

Catalyst 9F (Shipley Co., Mass.) Sn‘2, sn's, Pd'Z, HCL K0
D. I. Weter

Soft Water

Soft Water

Accelerator 19 (Shipley Co., Maszs.) Acid Base

Soft Water

D. I, Water

Cupsit 357 (Shipley Co., Mass.) Cu50,, NaOH, Formaldehyde
Soft Water

5% Vol. H,50,

Sofc Water

D. I. Water

Alkaline Cleaner (Metex-T-103) McDarmid Co.
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58

DEECRIPTION OF PRINTED CIBCUIT SHOFP
PROCESS BATHS BUILDING 7B (PALO ALTO PLANT)
CODBRTESY OF ENGINEERING SCTENCE, INC., 1970

Contents

Soft Watar

Soft Water

264 N gold Strike (Selrex Corp., Nutley, N.J.)
Soft Water

B. I. Water

BDT 200 Gold Plat (Selrex Corp., Butley, N.J.)
Gold Reclaim Tank Non Circulating

Soft Water

Soft Water

D. I. Water

Alkaline Etchant AE 25 (Southern California Chemlcal Co.)

Soft Water
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